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Department oi Energy. 
Fernaid Environmental Management Project 

P. 0. Box 398705 
Cincinnati. Ohio 45239-8705 

. -. 

(5 13) 648-3 155 

SUN 2 9 199s 
DOE-1150-95. 

M r .  Valdas V. Adamkus, Regional Admin is t ra to r  
U.S. Environmental P ro tec t i on  Agency 
Region V - 5A-14 
77 West Jackson Boulevard 
Chicago , I 1  1 i n o i  s 60604-3590 

Dear M r .  Adamkus: 

1994 NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLUTANTS ANNUAL REPORT 
FOR THE FERNALD ENVIRONRENTAL MANAGEMENT PROJECT, 40 CFR 61, SUBPART H 

Enclosed i s  t h e  Calendar Year 1994 Nat ional  Emissions Standards For Hazardous 
A i r  P o l l u t a n t s  (NESHAP) Annual Report, requ i red  by 40 CFR 61.94(b) , f o r  t h e  
Fernald Environmental Management Pro jec t .  Attached t o  t h e  r e p o r t  a r e  t h e  
CAP88-PC f i l e s  used t o  assess t h e  annual dose. 

This r e p o r t  est imates an E f f e c t i v e  Dose Equivalent ,(EDE) t o  t h e  Maximal ly  
Exposed I n d i v i d u a l  (MEI), us ing  1994 s i t e  meteorological data, o f  0.17 mrem, 
as compared t o  t h e  NESHAP Subpart H standard o f  10 mrem. 

If you o r  your s t a f f  have any questions, please contact  Ed Skint ik a t  
(513) 648-3151. 

S incere ly ,  
h 

David Q2W. R. Kozlows 

' FN:Skint ik 
Associate D i rec to r  
O f f i c e  of Safety and Assessment 

Enclosures: As s ta ted  

cc w/enc: 

P. J. Sturdevant, HC-DOES 
T. Tucker, OEPA/Columbus 

w/o enc: 

S. M. Beckman, FERMCO/MS65-2 

0 (-j 0 GI 
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FEgNALD ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD, 5910 

( 3 )  

40 CFR 61.  SC3PART H 
CY-1994 ANNUAL COMPL!ANCE REPORT 

ATTACHMENTS: CAP88-PC FILES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CAP88-PC !:le: ,.:EATHER DATA - 94-PLANTl-(Il-G1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'iON- RADON INDIVIDUAL ASSESSMENTS 
SYNOPSIS REPORTS DOSE AND RISK EQUIVALENT SUMMARIES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
94-PLANTl-!;j-G1 94-PLANTl-(I)-GI 
94-PLANTl-;il-G2 94-PLANTl-(I)-GZ 
94-PLANT7-;I)-Gl 94-PLANT7-(II-G1 
94-PLANT7-!!)-G2 94-PLANT7-(II-G2 
94-PLANT8-!:)-G1 94-PLANT8-(II-G1 
94-PLANT8-I:;-GZ 94-PLANT8-(I)-G2 
94-PLANT9-III-GI 94-PLANT9-(II-Gi 
94-PLANT9-(II-G2 94-PLANT9-(I)-GZ 
94-11LAUN-(I)-Gl 94-11LAUN-(II-G1 
94-llLAUN- ( 1  )-G2 94-llLAUN-(II-G2 
94-RWF-(I)-Gl 94-RWF- ( I  1 -G1 
94-RWF-(I)-G2 94-RWF- ( I )  -G2 
94-15GEN-(i)-Gl 94-15GEN-(II-G1 
94-15GEN-(I)-G2 94-15GEN-(I)-G2 
94-15HEPA-(I)-Gl 94-15HEPA-(II-G1 
94-15HEPA-(I)-G2 94-15HEPA-(I)-G2 
94-15PERC-(i)-G1 94-15PERC-(II-G1 
94-15PERC-:I)-G2 94-15PERC-(I)-G2 
94-COOLWTR-!II-G1 94-COOLWTR-(I)-Gl 
94-COOLWTR-rI)-G2 94-COOLWTR-(II-G2 
94-WTRPLT-(I)-Gl 94-WTRPLT-(II-G1 
94-WTRPLT-(II-G2 94-WTRPLT-(II-G2 
94-H&SLAB-(I)-G1 94-H&SLAB-(II-G1 
94-H&SLAB-(I)-G2 94-H&SLAB-(II-G2 

The CAP88-PC f i l e s  l i s t e d  above have e i t h e r  a .  G1 o r  G2 d e s i g n a t i o n .  The G1 
d e s i g n a t i o n  c o r r e s p o n d s  to r e c e p t o r s  1 through 2 0 .  The G2 d e s i g n a t i o n  
corresponds t o  r e c e p t o r s  21 through 3 2  a n d  A through H .  

The DOSE AND RISK EQUIVALENT SUMMARIES c o n t a i n  t a b l e s  of I n d i v i d u a l  E f f e c t i v e  
E q u i v a l e n t  Dose Rates .  ProceeGing from l e f t  t o  r i g h t ,  t h e  h i g h 1  igh tea  numbers 
i n  t h e  DOSE AND R I S K  EQUIVALENT SUMMARIES correspond t o  r e c e p t o r s  1-20 f o r  t h e  
G 1  f i l e s ,  a n d  receDtors  21-32  a n a  A-H f o r  the  G2 f i l e s .  The h i g h i i s n t e a  numbers 
have been t a b u l a t e d  i n  f a b l e  6 o f  t h e  a n n u a l  r e p o r t .  

The d i s t a n c e  ana a i r e c t i o n  given f o r  t h e  h i g h l i g h t e d  EDE corresDonas t o  t h e  
r e c e p t o r ' s  d i s L a n c a  a n d  G i r e c t i o n  from t h e  s o u r c e .  

0 Q :gIo8"ja;2 



C A P 8 8 - P C  

V e r s i o n  1.00 

C i e a n  A i r  A c t  Assessment  Package  - 1988 

- W E A T H E R  D A T A  

Non-Radon I n d i v i d u a l  Assessmen t  
J u n  5 ,  1995 10 :42  a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  ? . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  1, 1 = S I L O ,  2 = S I Z E  R E D  ( Z 0 1 0 )  

D a t a s e t  Name: 3 4 - P L A N T l - ( I I - G 1  
D a t a s e t  D a t e :  J u n  5 ,  1995 1 0 : 3 8  a m  

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 5 ,  1 9 9 5  1 0 : 4 2  a m  WEATHER 
P a g e  1 

H A R M O N I C  A V E R A G E  W I N O  S P E E D S  ( W I N O  TOWARDS)  
~~ 

P a s q u i  11' S t a b i  1 i t y  C1 a s s  

Wind 
D i  r A B C 0 E F G F r e q u e n c y  

N 3 . 2 3 9  1 . 7 9 4  
NNW 2 . 7 2 2  3.181 

NW 2 . 9 6 9  1 . 2 8 4  
WNW 1 . 3 2 5  1 . 5 3 2  

W 3 . 1 1 5  2,. 267  
w s w  3 . 4 4 4  3 . 2 3 8  

SW 3 . 2 3 9  2 . 1 8 7  
SSW 4 . 6 2 3  1 . 9 1 4  

S 0 . 0 0 0  4 . 1 0 6  
S S E  4 . 8 7 3  4 . 2 1 8  

S E  5 . 0 6 2  3 . 9 8 8  
E S E  4 . 6 5 0  3 . 4 9 4  

E 4 . 1 6 5  2 . 9 1 5  
E N E  3 . 7 9 5  2 . 8 3 3  

N E  2 . 9 8 8  2 . 4 8 6  
N N E  2 . 5 4 5  1 . 7 0 7  

1 . 6 6 0  1 . 5 6 2  
1 . 3 4 2  1 . 2 2 4  
1 . 6 2 2  1 . 0 9 9  
1 . 7 1 7  1 . 2 8 4  
2 . 7 4 7  1 . 9 3 1  
2 . 0 3 1  2 . 0 8 7  
2 . 2 8 1  2 . 7 4 0  
2 . 9 1 7  2 . 4 3 5  
3 . 0 9 7  2 . 9 3 8  
2 . 8 8 4  2 . 0 5 0  
2 . 5 5 5  2 . 1 5 7  
2 . 6 4 3  1 . 8 7 6  
2 . 6 3 3  1 . 7 4 8  
1 . 9 2 3  2 . 0 4 3  
2 . 2 9 0  1 . 9 7 5  
2 . 1 2 2  1 . 6 5 4  

1 . 2 4 5  0 . 8 1 1  
0 . 9 3 8  0 . 7 8 3  
0 . 8 3 1  0 . 7 7 2  
0 . 9 6 5  0 . 7 8 5  
1 . 2 7 6  0 . 8 3 4  
1 . 2 8 9  0 . 7 7 2  
1 . 2 1 3  0 . 7 7 2  
1 . 0 3 7  0 . 7 7 2  
2 . 2 7 9  1 . 0 5 7  
1 . 0 9 2  0 . 7 7 3  
1 . 0 5 1  0 . 7 7 2  
1 . 1 4 4  0 . 7 7 8  
0 . 9 8 3  0 . 7 8 8  
1 . 2 0 6  0 . 8 2 2  
1 . 3 8 9  0 . 7 8 7  
1 . 3 4 3  0 . 8 6 5  

0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 7 8 6  
0 . 0 0 0  
0 .000  
0 .000  
0.000 
0.000 
0.000 
0.000 

0 . 0 2 7  
0 . 0 2 7  
0 . 0 2 5  
0 . 0 4 5  
0 . 0 8 1  
0 . 0 5 5  
0 . 0 3 7  
0 . 0 3 3  
0 . 0 5 2  
0 . 0 8 3  
0 . 0 9 2  
0 . 0 9 3  
0 . 0 9 8  
0 . 1 1 4  
0 . 0 9 0  
0 . 0 4 8  

A R I T H M E T I C  A V E R A G E  W I N O  S P E E D S  ( W I N O  TOWARDS)  

P a s q u i l l  S t a b i l i t y  C l a s s  

D i  r A B C D E F G 

N 3 . 4 7 2  2 . 3 8 2  2 . 2 6 8  2 . 3 6 8  2 . 2 2 2  0 . 8 9 5  0 . 0 0 0  
NNW 3 . 5 5 9  3 . 4 0 9  2 . 2 3 4  1 ,783 1 . 3 2 9  0 . 8 0 8  0 . 0 0 0  

NW 3 . 1 5 6  1 . 7 9 8  2 . 1 2 0  1 . 5 9 2  0 . 9 5 5  0 . 7 7 2  0 . 0 0 0  
WNW 1 . 8 4 6  2 . 2 3 6  2 . 5 7 2  2 . 0 2 4  1 . 3 0 3  0 . 8 1 5  0 . 0 0 0  

W 3 . 3 3 4  3 . 2 3 0  3 . 2 6 6  2 . 9 0 7  1 . 8 5 1  0 . 9 6 3  0 . 0 0 0  
WSW 3 . 6 7 9  3 . 5 4 0  2 . 6 9 7  2 . 6 9 3  1 . 8 0 4  0 . 7 7 2  0 .000  

SW 3 . 4 7 2  2 . 9 3 0  3 . 2 8 9  3 . 4 0 0  1 . 7 5 2  0 . 7 7 2  0 . 0 0 0  
SSW 5 . 1 2 3  2 . 9 6 2  3 . 0 9 0  3 . 3 0 7  1 . 4 6 0  0 . 7 7 2  0 . 0 0 0  

S 0 .000  4 . 5 2 5  3.313 3 . 4 1 0  3 . 0 8 3  1 . 5 2 3  0 . 8 1 8  

S E  5 . 3 1 8  4 . 3 1 9  3 . 4 6 4  3 . 3 2 6  1 . 6 0 3  0 . 7 7 2  0 . 0 0 0  
E S E  4 . 8 7 9  4 . 2 7 3  3.138 3 . 0 7 0  1.813 0 . 7 9 3  0 . 0 0 0  

E 4 . 2 9 0  3 . 8 7 0  3 . 2 9 8  2 . 8 4 3  1 . 3 9 4  0 . 8 2 4  0 . 0 0 0  
E N E  4 . 0 8 3  3 . 4 4 6  2 . 6 5 7  2 . 9 3 5  1 . 8 4 0  0 . 9 2 9  0 . 0 0 0  

N E  3 . 4 5 5  3 . 1 5 2  2 . 9 3 3  2 . 9 1 4  2 . 1 2 7  0 . 8 2 3  0 .000  
N N E  2 . 9 5 7  2 . 5 7 2  2 . 9 6 4  2 . 5 7 0  2 . 3 0 3  1 . 0 4 8  0 . 0 0 0  

SSE 5 . 2 8 5  4 . 4 5 9  3 . 5 2 1  2 . 9 8 6  1 . 6 5 6  0 . 7 7 8  0.000 

0 0 IU 4TG 4 . -  



J u n  5 ,  1995  10:42 am WEATHER 
Page 2 

F R E Q U E N C I E S  OF STABILITY CLASSES ( W I N D  TOWARDS) 

P a s a u i  1 1  S t a b i  1 i t y  C 1  a s s  

D i  r A B C D E F G 

N 0 . 0 4 6 6  0 . 0 4 6 2  0 . 0 5 5 6  0 . 3 1 4 7  0 . 2 6 8 4  0 . 2 6 8 4  0 . 0 0 0 0  
NNW 0 . 0 4 9 6  0 . 0 6 8 0  0 . 0 7 2 4  0 . 3 3 0 4  0 . 2 6 2 4  0 . 2 1 7 2  ~ ~ 0 ~ ~ 0  

NW 0 . 0 1 4 7  0 . 0 3 4 2  0 . 0 9 8 2  0 . 2 6 9 7  0 . 2 8 9 2  0 . 2 9 4 0  0 ~ 0 ~ ~ ~  
WNW 0 . 0 1 3 8  0 , 0 4 3 9  0 . 0 7 3 6  0 . 2 8 6 8  0 . 2 4 0 5  0 . 3 4 1 4  ~ ~ ~ 0 0 0  

W 0 . 0 2 8 8  0 . 0 4 8 4  0 . 0 7 4 2  0 . 4 8 7 2 ,  0 . 2 3 2 8  0 . 1 2 8 6  O.OOO0 
WSW 0 . 0 2 9 4  0 . 0 5 1 7  0 . 0 7 6 5  0 . 5 5 0 5  0 . 1 5 2 8  0 . 1 3 9 3  0 . 0 0 0 0  

sw 0 .0202  0 . 0 5 0 8  0 . 0 7 0 8  0 . 5 8 2 4  0.1110 ()..I648 0 . 0 0 0 0  
SSW 0 . 0 2 9 5  0 . 0 3 3 4  0 . 0 2 6 2  0 . 4 8 9 0  0 . 1 7 3 8  0 . 2 4 8 1  0 . 0 0 0 0  

S 0 .0000 0 . 0 1 1 7  0 . 0 4 0 1  0 . 0 6 6 1  0 . 2 6 9 5  0 . 2 4 3 6  0 . 3 6 9 0  
S S E  0 . 0 2 2 4  0 . 0 4 0 2  0 . 0 6 8 5  0 . 2 6 4 9  0 . 1 6 9 5  0 . 4 3 4 4  ~ . o ~ ~ ~  

0 . 0 0 0 0  
E S E  0 . 0 4 2 3  0 . 0 4 0 9  0 . 0 5 0 3  0 . 3 2 0 2  0 . 2 1 5 6  0 . 3 3 0 7  0 . 0 0 0 0  

E 0 . 0 4 4 1  0 . 0 3 7 8  0 . 0 7 0 6  0 . 2 7 4 9  0 . 2 6 9 9  0 . 3 0 2 7  0 . 0 0 0 0  
ENE 0 . 0 5 1 8  0 . 0 4 6 5  0 . 0 7 6 5  0 . 2 6 8 6  0 . 3 2 2 5  0 . 2 3 4 1  0 . 0 0 0 0  

N E  0 . 0 9 3 2  0 , 0 8 2 3  0 . 0 9 1 9  0 . 2 8 5 3  0 . 3 0 3 1  0 . 1 4 4 1  0 . 0 0 0 0  
N N E  0 . 0 4 8 5  0 . 0 4 8 7  0 . 0 8 1 8  0 . 2 2 4 5  0 . 3 6 4 7  0 . 2 3 1 9  0.0000 

S E  0 . 0 2 5 4  0 . 0 3 3 4  0 . 0 2 9 5  0 . 3 4 0 4  0 . 1 7 3 6  0 . 3 9 7 8  

ADDITIONAL WEATHER INFORMATION 

A v e r a g e  A i r  T e m p e r a t u r e :  1 1 . 4  d e g r e e s  C 
2 8 4 . 6  K 

P r e c i p i t a t i o n :  9 7 . 6  cm/y 
L i d  H e i g h t :  950  m e t e r s  

H e i g h t  O f  Wind Measuremen ts :  1 0 . 0  m e t e r s  
S u r f a c e  Roughness L e n g t h :  0 . 0 1 0  m e t e r s  I 

A v e r a g e  Wind Speed: 2 . 1 3 0  m / s  

V e r t i c a l  T e m p e r a t u r e  G r a d i e n t s :  
STABILITY E 0 . 0 7 3  k/m 
STABILITY F 0 . 1 0 9  k/m 
STABILITY G 0 . 1 4 6  k/m 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon  I n d i v i d u a l  Assessmen t  
J u n  5 .  1995 10:42 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704  

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
( r n r e m / y e a r )  

-~ 

6 . 3 0 E - 0 5  

A t  T h i s  L o c a t i o n :  966  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  T y p e :  S t a c k  

E m i s s i o n  Y e a r :  1994  

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: P l a n t  1, 1 = SILO, 2 = S I Z E  R E D  ( Z 0 1 0 )  

D a t a s e t  Name: 9 4 - P L A N T l ' - ( I ) - G l  
D a t a s e t  D a t e :  J u n  5.  1995 10:38 am 

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 5.  1995 10:42 am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

* 1 , 2 0 6  

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  966 M e t e r s  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  6 .30E-10 

ORGAN D O S E  E Q U I V A L E N T  SUMMARY 

Organ 

Dose 
Equi v a l  e n t  

(mrem/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

1 .67E-07 
1 .75E-07 
4 . 5 7 E - 0 5  
3 . 3 4 E - 0 4  
1 .65E-07 
5 .70E-04 
a . 9 7 ~ - 0 7  

6.30E - 05  



Jun 5 ,  1995 10:42 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  S o u r c e  
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  C i  / y  

U - 234 Y 0 .30 1 .5E-08 6 .4E-09 2.1E-08 
U - 2 3 5  Y 1.00 9 .4E-10 6 . O E - 1 0  1 . 5 E - 0 9  
U - 2 3 6  Y 1.00 9 . 4 E - 1 0  6 .OE-10  1 .5E-09 
U - 238 Y 0 .30 1.OE-08 5.7€. -09 1.6E-08 

TH - 230 Y 0 .30 7 .2E-08 3 . 7 E - 0 8  l . l E - 0 7  
TH - 232 Y 0 .30  8 . 6 E - 0 9  1 . 7 E - 0 9  . l .OE-08 

TH - 228 Y 0 .30  1 . 2 ~ 0 8  4 . 8 ~ - 0 9  ~ ~ - 0 8  

SITE INFORMATION 

SY NOPS I S 
Page 2 

T e m p e r a t u r e :  12  d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 m 



J u n  5 ,  1995 10:42 am 

S O U R C E  INFORMATION 

S o u r c e  Number: 1 2 

S t a c k  H e i g h t  ( m ) :  14.30 6.10 
D i a m e t e r  ( m ) :  0 .76 0 .46  

Plume R i s e  
Momentum (m/s ) :  1.27E+01 1.67E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

V e g e t a b l e  M i  1 k Meat  

F r a c t i o n  Home Produced :  0 .700  0 . 3 9 9  0 .442  
F r a c t i o n  From Assessment  A r e a :  0 .300  0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  I m p o r t e d :  0 .000  0.000 0 .000 

S Y N O P S I S  
Page 3 

1026 
1517  

I I .  

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l  t V a l u e s  u s e d .  

DISTANCES U S E D  F O R  MAXIMUM INDIVIDUAL ASSESSMENT 

966 1674 1346 1083 996 1210 1310 1349 1514 
1555 1494 1495 2109 1626 1363 1345 1688  1563 



c ~ p a 8 - p ~  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package  - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
Jun 5 ,  1995 10 :42  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994  

Comments: 1994  N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  1, 1 = SILO, 2 = S I Z E  RED ( Z 0 1 0 )  

D a t a s e t  Name: 9 4 - P L A N T l - ( I I - G 1  
D a t a s e t  D a t e :  J u n  5 ,  1995 10:38 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



J u n  5,  1995  i ' 0 : 4 2  a m  

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ  

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 . 6 7 E - 0 7  
1 . 7 5 E - 0 7  
4 . 5 7 E - 0 5  
3 . 3 4 E - 0 4  
1 . 6 5 E - 0 7  
5 . 7 0 E - 0 4  
a . 9 7 ~ - 0 7  

E F F E C  6 . 3 0 E - 0 5  

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION a. ~ ~ - 0 7  
I NHALATI ON 6 . 2 2 E - 0 5  
A I R  I M M E R S I O N  1 . 8 2 E -  13 
GROUND S U R F A C E  7 . 4 3 E - 0 9  
I NTERNA L 6 . 3 0 E - 0 5  
EXTERNAL 7 . 4 3 E - 0 9  

TOTAL 6 . 3 0 E - 0 5  

SUMMARY 
Page '1 



J u n  5,  1995 10 :42  am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

( m r e m / y  1 

U - 234 
U - 2 3 5  
U - 236 
U - 238 
TH - 228 
TH - 230 
TH-232 

TOTAL 

4 .60E-06 
1 .97E-07 
1 .96E-07 
3 . 1 2 E - 0 6  
6 .60E-06 
4 . 3 0 E - 0 5  
5 . 3 1  E -  06  

6 . 3 0 E - 0 5  

SUMMARY 
P a g e  2 



J u n  5 ,  1995 10 :42  a m  

Cancer  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

SUMMARY 
Page 3 

C A N C E R  R I S K  SUMMARY 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

3 .86E-  11 
2 .54E-  11 
2 .83E-  14 
2 . 6 4 E - 1 3  
5 . 6 3 E -  10 
1 .96E-13  
2 .28E-  13 
1 . 2 6 E - 1 2  
1 . 3 7 E - 1 3  
1 . 0 8 E -  12 
1 . 6 7 E -  13 

6 .30E-  10 

PATHWAY R I S K  SUMMARY 

S e l  e c t e d  I n d i  v i  dua 1 
T o t a l  L i f e t i m e  

Pathway F a t a l '  C a n c e r  R i s k  

INGESTION 3 .30E-  12 
INHALATION 6 .26E-  10 
A I R  I M M E R S I O N  4 . 2 0 E -  18 
GROUND S U R F A C E  1 . 6 9 E - 1 3  
INTERNAL 6 .30E-10  
EXTERNAL 1 . 6 9 E - 1 3  

TOTAL . 6 . 3 0 E - 1 0  
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NUCLIDE R I S K  SUMMARY 

N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
TH - 228 
TH - 230  
TH - 232  

TOTAL 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

5 . 9 9 E - 1 1  
2.58E - 12 
2 .51E-  12 
4 . 0 9 E -  11 
1 . 3 3 E -  10 
3 . 6 0 E - 1 0  
3 . 0 2 E -  11 

6 .30E-  10 



Jun 5 ,  1995 10:42 am SUMMARY 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (rnrem/y) 
( A l l  Radionucl ides  a n d  P a t h w a y s )  

Distance ( m )  

Di r e c t i  on 1026 966 1674 1346 1083 996 1210 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

1 .5E-05 
1 . 6 E - 0 5  
1 .5E-05 
2 .6E-05 
3 . 9 E - 0 5  
2 . 3 E - 0 5  
1 .3E-05 
1 .4E-05 
1 .8E-05 
3 . 7 E - 0 5  
4 . 2 E - 0 5  
4 .4E-05 
5.2E-05 
6.OE-05 
3 .9E-05 
2.7E-05 

1.5E-05 
1 .7E-05 
1 .6E-05 
2 .7E-05 
4 . 2 E - 0 5  
2 . 4 E - 0 5  
1 .4E-05 
1 .5E-05 
1 .9E-05 
3 . 8 E - 0 5  
4 .3E-05 
4 .7E-05 
5 .4E-05 
6 .3E-05 
4 .2E-05 
2 .9E-05 

8.7E-  06 
9.3E-06 
9 .5E-06 
1 .6E-05 
2 .1E-05 
1.3E-05 
7 .6E-06 
8 .9E-  06 
1 .1E-05 
2.6E-05 
2.8E-05 
2.8E-05 
3.2E-05 
3 .5E-05 
2.2E-05 
1 .6E-05 

1 .1E-05 
1.2E-05 
1.2E-05 
2.OE-05 
2 .8E-05 
1 .6E-05 
9.7E-06 
1 .1E-05 
1 .4E-05 
3.OE-05 
3.4E-05 
3.5E-05 
4.OE-05 
4 .5E-05 
2 .9E-05 
2.OE-05 

1 .4E-05 
1 .5E-05 
1.5E-05 
2.5E-05 
3 . 7 E - 0 5  
2.1E-05 
1 .2E-05 
1 . 4 E - 0 5  
1 . 7 E - 0 5  
3 .5E-05 
4.OE-05 
4 .2E-05 
4.9E-05 
5 .6E-05 
3 .7E-05 
2.6E-05 

1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 6 E - 0 5  
2 . 7 E - 0 5  
4 . 1 E - 0 5  
2.4E-  05 
1 .4E-05 
1 . 5 E - 0 5  
1 .8E-05 
3.7E-  05 
4 .3E-05 
4 . 5 E - 0 5  
5 .3E-05 
6 . 1 E - 0 5  
4 . 1 E - 0 5  
2 . 8 E - 0 5  

1 .2E-05 
1 . 3 E - 0 5  
1 .3E-05 
2 . 2 E - 0 5  
3 . 2 E - 0 5  
1 .9E-05 
l . l E - 0 5  
1 . 2 E - 0 5  
1 .5E-05 
3 .3E-05 
3 . 7 E - 0 5  
3 .8E-05 
4 . 5 E - 0 5  
5.OE-05 
3 .2E-05 
2.3E-05 

Distance ( m )  
~~ ~ ~~~ 

D i  r e c t i  on 1310 1349 1514 1 5 1 7  1555 1494 1495 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
E N E  

N E  
N N E  

1 .1E-05 
1 . 2 E - 0 5  
1 . 2 E - 0 5  
2 . 1 E - 0 5  
2 .9E-05 
1 .7E-05 
1.OE-05 
1 .I E-05 
1.4E-05 
3 . 1 E - 0 5  
3 . 5 E - 0 5  
3 .6E-05 
4 . 1 E - 0 5  
4 . 6 E - 0 5  
3.OE-05 
2 . 1 E - 0 5  

1 .1E-05 
1 .2E-05 
1 .2E-05 
2.OE-05 
2 .8E-05 
1 .6E-05 
9 .7E-06 
1 . 1 ~ 0 5  
1 .4E-05 
3.OE-05 
3 .4E-05 
3 .5E-05 
4.OE-05 
4 . 5 E - 0 5  
2 .8E-05 
2.OE-05 

9.7E-06 
1 .OE-05 
l . l E - 0 5  
1.8E-05 
2.4E-05 
1 .4E-05 

1 .2E-05 
2 .8E-05 
3 .1E-05 
3 .1E-05 
3 .6E-05 
3 .9E-05 
2.5E-05 
1.8E-05 

9 . 7 E - 0 6  
1 .OE-05 
1 .1E-05 
1 .8E-05 
2 .4E-05 
1 .4E-05 
8 .5E-06 
9 .8E-06 
1 .2E-05 
2.8E-05 
3 .1E-05 
3 . 1 E - 0 5  
3 . 6 E - 0 5  
3 .9E-05 
2 . 5 E - 0 5  
1 .8E-05 

9.4E-06 
1 .OE-05 
1.OE-05 
1 .8E-05 
2 .3E-05 
1 .4E-05 
8 .3E-06 

2.7E-05 
3.OE-05 
3.OE-05 
3 . 5 E - 0 5  
3 .8E-05 
2.4E-05 
1 .7E-05 

9 .8E-06 
1 .1E-05 
1 . 1 E - 0 5  
1 . 8 E - 0 5  
2 .5E-05 
1 .4E-05 
8 . 6 E - 0 6  
1.OE-05 
1.3E-05 
2.8E-05 
3 . 1 E - 0 5  
3 . 2 E - 0 5  
3 . 6 E - 0 5  
4.OE-05 
2 . 5 E - 0 5  
1 . 8 E - 0 5  

9 .8E-06 
1 . 1 E - 0 5  
1 .1E-05 
1 .8E-05 
2 .5E-05 
1 . 4 E - 0 5  
8 .6E-06 
1 .OE-05 

3 . 2 E - 0 5  
3 .6E-05 
4.OE-05 
2 . 5 E - 0 5  
1 .8E-05 



J u n  5 .  1 9 9 5  10 :42  am 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  a n d  Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 2109 1626 1363 1345 1688 1563 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

6 .6E-06 
7.OE-06 
7 .4E-06 
1 . 3 E - 0 5  
1 . 6 E - 0 5  
9 . 4 E - 0 6  
5 . 8 E - 0 6  
6 . 9 E - 0 6  
9.OE-06 
2.1E-05 
2 . 3 E - 0 5  
2 . 2 E - 0 5  
2.  5 E - 0 5  
2 .7E-05 
1.6E-D5 
1 .2E-05 

8 . 9 E - 0 6  
9 . 6 E - 0 6  
9 .8E-06 
1 . 7 E - 0 5  
2 - 2 E - 0 5  
1 .3E-05 
7 .9E-06 
9 .2E-06 
1 .2E-05 
2 . 6 E - 0 5  
2.9E-05 
2 .9E-05 
3 .3E-05 
3 .6E-05 
2 .3E-05 
1 . 6 E - 0 5  

1 . 1 E - 0 5  
1 . 2 E - 0 5  
1 .2E-05 
2.OE-05 
2 . 8 E - 0 5  
1 .6E-05 
9 . 6 E - 0 6  
1 . 1 E - 0 5  
1 .4E-05 
3.OE-05 
3 .4E-05 
3 . 4 E - 0 5  
4.OE-05 
4 . 4 E - 0 5  
2 .8E-05 
2.OE-05 

l . l E - 0 5  
1 . 2 E - 0 5  
1 . 2 E - 0 5  
2.OE-05 
2 . 8 E - 0 5  
1 . 6 E - 0 5  
9 . 7 E - 0 6  
1 . 1 E - 0 5  
1 . 4 E - 0 5  
3.OE-05 
3 . 4 E - 0 5  
3.5E-05 
4.OE-05 
4 . 5 E - 0 5  
2 . 9 E - 0 5  
2.OE-05 

8 . 6 E - 0 6  
9 . 2 E - 0 6  
9 .4E-06 
1 . 6 E - 0 5  
2 . l .E-05  
1 .2E-05 
7 .5E-06 
8 .8E-06 
1 .1E-05 
2 . 6 E - 0 5  
2 . 8 E - 0 5  
2 .8E-05 
3 . 2 E - 0 5  
3.5E.05 
2.2E-05 
1 .5E-05 

9 . 3 E - 0 6  
1 .OE-05 
1.OE-05 
1 . 7 E - 0 5  
2 . 3 E - 0 5  
I. 4 E - 0 5  
8 . 2 E - 0 6  
9 . 6 E - 0 6  
1 . 2 E - 0 5  
2 . 7 E - 0 5  
3 .OE-05 
3.OE-05 
3.5E - 0 5  
3 . 8 E - 0 5  
2 .4E-05  
1 . 7 E - 0 5  
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! N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i r e c t i o n  1026 966 1674 1346 1083 996 1210 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
N N E  

1 .5E-10 1 .5E-10 8 . 6 E - 1 1  
1 .6E-10 1 .7E-10 9 . 2 E - 1 1  
1 .5E-10 1.6E-10 9 . 5 E - 1 1  
2 . 6 E - 1 0  2.7E-10 1 .6E-10 
3 .9E-10 4 .2E-10 2 .1E-10 
2 .3E-10 2 .4E- IO 1 .2E-10 
1 .3E-10 1 .4E-10 7 . 5 E - 1 1  
1 .4E-10 1 .5E-10 8 . 8 E - 1 1  
1 .8E-10 1 .9E-10 l . l E - 1 0  
3 .7E-10 3 .8E-10 2 .6E-10 
4 . 2 E - 1 0  4 .3E-10 2 .8E-10 
4 .4E-10 4 .6E-10 2 .8E-10 
5 . 2 E - 1 0  5.4E-10 3 .2E-10 
6.OE-10 6.3E-10 3 .5E-10 
3 .9E-10 4 .2E-10 2 . 2 E - 1 0  
2 .7E-10 2 .9E-10 1 . 6 E - 1 0  

l . l E - 1 0  1.4E-10 1 . 5 E - 1 0  1 . 2 E - 1 0  
1 .2E-10 1.5E-10 1 .7E-10 1 . 3 E - 1 0  
1 . 2 E - 1 0  1.5E-10 1 . 6 E - 1 0  1 . 3 E - 1 0  
2.OE-10 2 .5E-10 2 . 7 E - 1 0  2 .2E-10 . 
2 .8E-10 3 .7E-10 4 .1E-10 3 . 2 E - 1 0  
1 .6E-10 2.1E-10 2 . 4 E - 1 0  1 . 9 E - 1 0  
9 . 6 E - 1 1  1.2E-10 1 . 3 E - 1 0  l . l E - 1 0  
l . l E - 1 0  1.4E-10 1 . 5 E - 1 0  1 .2E-10 
1 . 4 E - 1 0  1 .7E-10 1 .8E-10 1 . 5 E - 1 0  
3.OE-10 3.5E-10 3 .7E-10 3 .3E-10 
3 .4E-10 4.OE-10 4 . 2 E - 1 0  3 . 7 E - 1 0  
3 . 5 E - 1 0  4 .2E-10 4 . 5 E - 1 0  3 . 8 E - 1 0  
4.OE-10 4 .9E-10 5 .3E-10 4 .4E-10 
4 . 5 E - 1 0  5 .6E-10 6 . 1 E - 1 0  5.OE-10 
2 .9E-10 3.7E-10 4 . 1 E - 1 0  3 . 2 E - 1 0  
2.OE-10 2.6E-10 2 .8E-10 2 . 3 E - 1 0  

D i s t a n c e  (m) 

D i  r e c t i o n  1310 1349 1514 1517 1555 1494 1495 

N 
NNW 

N W  
W N W  

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
EN E 

NE 
N N E  

l . l E - 1 0  l . l E - 1 0  9 . 6 E - 1 1  9 . 6 E - 1 1  9 .3E-11 9 . 7 E - 1 1  9 . 7 E - 1 1  
1 . 2 E - 1 0  1 .2E-10 1.OE-10 1.OE-10 1.OE-10 l . l E - 1 0  l . l E - 1 0  
1 .2E-10 1.2E-10 l . l E - 1 0  1.OE-10 1.OE-10 l . l E - 1 0  l . l E - 1 0  
2 .1E-10 2.OE-10 1 .8E-10 1 . 8 E - 1 0  1.8E-10 1 . 8 E - 1 0  1 . 8 E - 1 0  
2 .9E-10 2.8E-10 2 .4E-10 2 .4E-10 2.3E-10 2 . 5 E - 1 0  2 . 5 E - 1 0  
1 .7E-10 1 .6E-10 1 .4E-10 1 . 4 E - 1 0  1.4E-10 1 . 4 E - 1 0  1 . 4 E - 1 0  
9 . 9 E - 1 1  9 . 6 E - 1 1  8 . 4 E - 1 1  8 . 4 E - 1 1  8 . 2 E - 1 1  8 . 6 E - 1 1  8 . 6 E - 1 1  
l . l E - 1 0  l . l E - 1 0  9 . 8 E - 1 1  9 . 8 E - 1 1  9 .5E-11 9 . 9 E - 1 1  9 . 9 E - 1 1  
1 .4E-10 1.4E-10 1 . 2 E - 1 0  1 . 2 E - 1 0  1.2E-10 1 . 3 E - 1 0  1 . 3 E - 1 0  
3 . 1 E - 1 0  3.OE-10 2 . 8 E - 1 0  2 .8E-10 2.7E-10 2 .8E-10 2 . 8 E - 1 0  
3 . 5 E - 1 0  3 .4E-10 3 . 1 E - 1 0  3 . 1 E - 1 0  3.OE-10 3 . 1 E - 1 0  3 . 1 E - 1 0  
3 .6E-10 3 .5E-10 3 . 1 E - 1 0  3 . 1 E - 1 0  3.OE-10 3 . 2 E - 1 0  3 . 2 E - 1 0  
4 . 1 E - 1 0  4.OE-10 3 . 6 E - 1 0  3 . 6 E - 1 0  3 .5E-10 3 . 6 E - 1 0  3 . 6 E - 1 0  
4 . 6 E - 1 0  4 .5E-10 3 . 9 E - I O  3 . 9 E - 1 0  3.8E-10 4.OE-10 4.OE-10 
2.9E-10 2.8E-10 2 . 5 E - 1 0  2 .5E-10 2.4E-10 2 . 5 E - 1 0  2 .5E-10 
2 . 1 E - 1 0  2.OE-10 1 . 8 E - 1 0  1 . 7 E - 1 0  1 .7E-10 1 . 8 E - 1 0  1 . 8 E - 1 0  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l  i d e s  and Pathways)  ' 

D i s t a n c e  ( m )  

D i  r e c t i  o n  2109 1626 1363 1345 1688 1563 

'N 
NNW 

NW 
W N W  

W 
wsw 

SW 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

6 . 6 E - 1 1  
6 . 9 E - 1 1  
7 . 3 E - 1 1  
1 . 3 E - 1 0  
1 . 5 E - 1 0  
9 . 3 E - 1 1  
5 . 7 E - 1 1  
6 .9E-  11 
8 . 9 E - 1 1  
2 . 1 E - 1 0  
2 . 3 E - 1 0  
2 .2E-  10 
2 .5E-  10 
2 . 7 E - 1 0  
1 . 6 E - 1 0  
1 . 2 E - 1 0  

8 . 9 E - 1 1  
9 .5E-  11 
9 . 8 E - 1 1  
1 . 7 E -  10 
2 .2E-  10 
1 .3E-10 
7.8E- 11 
9 . 1 E - 1 1  
1 .2E-  10 
2 .6E-10 
2 .9E-10 
2 .9E-10 
3 .3E-  10 
3.6E-  10 
2.3E- 10 
1 .6E-10 

l . l E - 1 0  
1 .2E-10 
1 . 2 E - 1 0  
2.OE-10 
2.8E-  10 
1 .6E-10 
9 . 5 E - 1 1  
l . l E - 1 0  
1.4E-10 
3 .  O E -  10 
3 .4E-10 
3 .4E-10 
4.OE-10 
4.4E-10 
2.8E-10 
2.OE- 10 

l . l E - 1 0  
1 .2E-10 
1 . 2 E - 1 0  
2.OE-10 
2.8E-  10 
1 . 6 E - 1 0  
9 . 6 E - 1 1  
l . l E - 1 0  
1 . 4 E -  10 
3.OE-10 
3.4E-  10 
3 .5E-10 
4.OE-10 
4 .5E-10 
2.9E-  10 
2.OE- 10 

8 . 5 E - 1 1  
9 .1E-11 
9.4E-  11 
1.6E-10 
2.1E- 10 
1 . 2 E - 1 0  
7.5E-  11 
8 . 8 E - 1 1  
1 .1E-10 
2.6E-  10 
2.8E-10 
2.8E-10 
3.2E-  10 
3.5E-  10 
2 .2E-10 
1.5E-  10 

9 . 3 E - 1 1  
1.OE-10 
1.OE-10 
1 . 7 E - 1 0  
2 .3E-  10 
1 . 4 E - 1 0  
8 . 1 E - 1 1  
9 . 5 E - 1 1  
1 . 2 E - 1 0  
2 .7E-10 
3.OE- 10 
3.OE- 10 
3 .5E-10 
3 .8E-10 
2 .4E-  10 
1 . 7 E - 1 0  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Jun 5 ,  1995 10:42 am 

F a c i l i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

4 .06E-05 

A t  T h i s  L o c a t i o n :  1076  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  1 ,  1 = SILO. 2 = SIZE R E D  ( z o i o )  

D a t a s e t  Name: 9 4 - P L A N T l - ( I I - G 2  
D a t a s e t  D a t e :  Jun  5 ,  1995 10:39 a m  

W i  nd F i  1 e :  W N D F I  LES\W I ND94. WND 

1 2 0 6  
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MAXIMALLY E X P O S E D  INDIVIDUAL 

S Y  NOPS I S 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1076 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  4 .32E-10 

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1 .09E-07 
1 .14E-07 
2 . 5 7 E - 0 5  
2 .30E-04 
1 .08E-07 
3 .21E-04 
6 .80E-07 

4 .06E-05 



J u n  5 ,  1995 10:42 am S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Nucl  i d e  

U - 234 
U-235 
U-236 
U - 238 
TH - 228 
TH-230 
TH - 232 

C l a s s  S i z e  
-- 

' Y 0 .30  
Y 1 .oo  
Y 1 . o o  
Y 0 .30 
Y 0 .30  
Y 0 .30  
Y 0 . 3 0  

Source  Source  
#1 #2 TOTAL 

C i / y  C i / y  C i  / y  

1 .5E-08 6 .4E-09 2.1E-08 
9 .4E-10 6.OE-10 1.5E-09 
9 . 4 E - 1 0  6.OE-10 1.5E-09 
1.OE-08 5 .7E-09 1.6E-08 
1 . 2 E - 0 8  4.8E-09 1 .7E-08 
7.2E-08 3 .7E-09 7 .6E-08 
8 . 6 E - 0 9  1 . 7 E - 0 9  1.OE-08 

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  , 950 m 
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SOURCE I N F O R M A T I O N  

Source Number: 1 2 

S tack  H e i g h t  ( m ) :  1 4 . 3 0  6.10 
D iamete r  ( m ) :  0 . 7 6  0.46 

Plume R i s e  
Momentum (m/s ) :  1.27E+01 1.67E+01 
( E x i t  V e l o c i t y )  

A G R I  CU LTURA L DATA 

Vegetab l  e M i  1 k Meat 

0 .442 
0 .558 

F r a c t i o n  Home Produced:  0 .700 0.399 
F r a c t i o n  From Assessment Area:  0 . 3 0 0  0 . 6 0 1  

f r a c t i o n  Impor ted :  0 . 0 0 0  0 .000 0 .000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
Oe fau l  t Values used. 

D I S T A N C E S  USED F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1076 1284 1866 2008 2610 2219 2533 1374 1703 2364 
2424 1 4 4 1  2278 1376 1664 1757 1712 1909 1937 1663 
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C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  5 ,  1995 10:42 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL M A N A G E M E N T  PROJECT 
Address :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: P l a n t  1, 1 = SILO, 2 = S I Z E  R E D  ( Z 0 1 0 )  

D a t a s e t  Name: 9 4 - P L A N T l - ( I I - G 2  
D a t a s e t  D a t e :  J u n  5 ,  1995 10:39 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



J u n  5 .  1 9 9 5  1 0 : 4 2  am 

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1 . 0 9 E - 0 7  
1 . 1 4 E - 0 7  
2 .57E-05  
2 .30E-04  
1 . 0 8 E - 0 7  
3 . 2 1 E - 0 4  
6 . 8 0 E - 0 7  

4 . 0 6 E - 0 5  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 5 .72E-07  
INHALATION 4 . 0 0 E - 0 5  
A I R  I M M E R S I O N  1 .55E-13  
GROUND S U R F A C E  6.04E- 09  
INTERNAL 4 . 0 6 E - 0 5  
EXTERNAL 6 . 0 4 E - 0 9  

TOTAL 4 . 0 6 E - 0 5  

SUMMARY 
Page 1 
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Nucl  i d e  

NUCLIDE EFFECTIVE DOSE EQUIVALENT S U M M A R Y  

Se i  e c t e d  
I n d  i v i  d u a l  

(mrem/y) 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
TH - 2 2 8  
TH - 230 
T H - 2 3 2  

TOTAL 

4 . 1 4 E - 0 6  
1 . 7 7 E - 0 7  
1 . 7 6 E - 0 7  
2 . 8 0 E - 0 6  
5 . 9 a E - 0 6  
2 . 2 6 E - 0 5  
4 . 8 0 E - 0 6  

4 . 0 6 E - 0 5  

SUMMARY 
Page 2 
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C a n c e r  

C A N C E R  R I S K  SUMMARY 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

2 . 1 9 E - 1 1  
1 .44E-  11 
1 . 8 9 E - 1 4  
1 .78E-  13 
3 . 9 3 E -  10 
1 . 3 3 E -  13 
1 . 6 3 E -  13 
7 . 5 8 E -  13 
9 . 1 3 E - 1 4  
9 . 3 6 E -  13 
1 . 1 2 E - 1 3  

PATHWAY R I S K  SUMMARY 

TOTAL 

4 . 3 2 E - 1 0  

INGESTION 
I NH A LAT I O  N 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

2 .45E-  12 
4 .29E-  10 
3 . 5 8 E - 1 8  
1 . 3 8 E - 1 3  
4 . 3 2 E - 1 0  
1 . 3 8 E - 1 3  

4 .32E-  10 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  ’ 

TH - 228 
TH- 230 
TH- 232 

TOTAL 

SUMMARY 
Page 4 

Sel  e c t e d  I n d i  v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

5.39E- 11 
2 . 3 1 E - 1 2  
2 .25E-  12 
3 . 6 7 E -  11 
1 . 2 0 E - 1 0  
1 .89E-10 
2 . 7 3 E - 1 1  

4 .32E-  10 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE ( m r e m / y l  
( A l l  R a d i o n u c l i d e s  a n d  F a t h w a y s )  

~ 

D i r e c t i o n  1076 1284 1866 2008 2610 2219 2533 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
N N E  

9 . 9 E - 0 6  
l . l E - 0 5  
1 .OE-05 
1 . 8 E - 0 5  
2 . 8 E - 0 5  
1 . 6 E - 0 5  
9.OE-06 
9 . 8 E - 0 6  
1 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 7 E - 0 5  
3.OE-05 
3 .5E-05 
4 . 1 E - 0 5  
2 . 7 E - 0 5  
1.9E-05 

8.3E- 06 
5 . 2 E - 0 6  
8 . 9 E - 0 6  
1 . 5 E - 0 5  
2 . 2 E - 0 5  
1 . 3 E - 0 5  
7 . 4 E - 0 6  
8.3E-  06 
1 .OE-05 
2 .1E-05 
2 . 4 E - 0 5  
2 . 6 E - 0 5  
3.OE-05 
3 . 4 E - 0 5  
2 .2E-05 
1 . 5 E - 0 5  

5 .7E-06 
6 . 1 E - 0 6  
6 . 2 E - 0 6  
i .  1 E - 0 5  
1 . 4 E - 0 5  
8 . 2 E - 0 6  
5.OE-06 
5 . 8 E - 0 6  
7 .3E-06 
1 . 7 E - 0 5  
1 . 8 E - 0 5  
1 .8E-05 
2 . 1 E - 0 5  
2 . 3 E - 0 5  
1 . 4 E - 0 5  
1.OE-05 

5 . 2 E - 0 6  
5 .6E-06 
5 .8E-06 
9 . 9 E - 0 6  
1 . 3 E - 0 5  
7 . 5 E - 0 6  
4 . 6 E - 0 6  
5 . 4 E - 0 6  
6 . 8 E - 0 6  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
2 ,OE-05 
2 . 1 E - 0 5  
1 . 3 E - 0 5  
9 . 4 E - 0 6  

3 . 8 E - 0 6  
4.OE-06 
4 . 3 E - 0 6  
7 .4E-06 
8 . 9 E - 0 6  
5 . 4 E - 0 6  
3.4E-  06 
4 .1E-06 
5 .2E-06 
1 . 3 E - 0 5  
1 . 4 E - 0 5  
. 1 . 3 E - 0 5  . . . . . . . . . . .......:.. . . . . . $;:::*s; .... @qys 
1.5E-05 
9 .4E-06 
6 . 7 E - 0 6  

.. :*::. ....... 2:;: ....... . 

4 . 7 E - 0 6  
5.OE-06 
5 .2E-06 
8 . 9 E - 0 6  
1 . 1 E - 0 5  
6.6E- 0 6  
4 . 1 E - 0 6  
4 . 9 E - 0 6  
6 . 1 E - 0 6  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 9 E - 0 5  
1 . 2 E - 0 5  
8 . 3 E - 0 6  

4.OE-06 
4 .2E-06 
4 .4E-06 
7 . 7 E - 0 6  
9 . 3 E - 0 6  
5 . 6 E - 0 6  
3 . 5 E - 0 6  
4 . 2 E - 0 6  
5 . 4 E - 0 6  
1 . 3 E - 0 5  
1.4E-05 
1.4E-05 
1 .5E-05 
1 . 6 E - 0 5  
9 . 8 E - 0 6  
7.OE-06 

~ ~~~~ ~ ~ ~ ~ 

D i  r e c t i  on 1374 1703 2364 2424 1 4 4 1  22 78 1376 

N 
NNW 

NW 
W N W  

W 
WSW 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

7.8E-06 
8 . 6 E - 0 6  
8 . 4 E - 0 6  
1 . 4 E - 0 5  
2.OE-05 
1 . 2 E - 0 5  
6 . 9 E - 0 6  
7 . 8 E - 0 6  
9 . 8 E - 0 6  
2 . 1 E - 0 5  
2 . 3 E - 0 5  
2 . 4 E - 0 5  
2 . 8 E - 0 5  
3 . 2 E - 0 5  
2 . 1 E - 0 5  
1 .4E-05 

6 .2E-06 
5 . 8 E - 0 6  
6 . 8 E - 0 6  

i . 6 E - 0 5  
9 . 2 E - 0 6  
5 . 5 E - 0 6  
6 . 3 E - 0 6  
8.OE-06 
1 . 8 E - 0 5  
2 .OE- 05 
2.OE-05 
2 .3E-05 
2 .5E-05 
1 . 6 E - 0 5  
1 . 1 E - 0 5  

i . 2 E - 0 5  

4 . 3 E - 0 6  
4 . 6 E - 0 6  
4 . 8 E - 0 6  
8 . 3 E - 0 6  
1 .OE-05 
6 .1E-06 
3 . 8 E - 0 6  
4 . 5 E - 0 6  
5 .8E-06 
1 . 4 E - 0 5  
i . 5 E - 0 5  
1 . 5 E - 0 5  
1 , 6 E - 0 5  
1 . 7 E - 0 5  
1 . 1 E - 0 5  
7 . 6 E - 0 6  

4 . 2 E - 0 6  
4 . 4 E - 0 6  
4 . 7 E - 0 6  
8 . 1 E - 0 6  
9 . 9 E - 0 6  
5 . 9 E - 0 6  
3 . 7 E - 0 6  
4 . 4 E - 0 6  
5 . 6 E - 0 6  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 4 E - 0 5  
1 , t i€-05 
1 . 7 E - 0 5  
1.OE-05 
7 . 4 E - 0 6  

7 . 4 E - 0 6  
8.1E-06 
8.OE-06 
1 . 4 E - 0 5  
1 . 9 E - 0 5  
1 . 1 E - 0 5  
6 . 6 E - 0 6  
7 . 4 E - 0 6  
9.4E - 0 6  
2.OE-05 
2 .2E-05 
2 .3E-05 
2 . 7 E - 0 5  
3 .OE-05 
2.OE-05 
1 . 4 E - 0 5  

4 . 5 E - 0 6  
4 .8E-06 
5.OE-06 
8 . 6 E - 0 6  
1.1E-05 
6 .4E-06 
4.OE-06 
4 . 7 E - 0 6  
6.OE-06 
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 8 E - 0 5  
1 . 1 E - 0 5  
8.OE-06 

7 .8E-06 
8 . 6 E - 0 6  
8.4E-06 
1 . 4 E - 0 5  
2.OE-05 
1 . 2 E - 0 5  
6 . 9 E - 0 6  

9 . 7 E - 0 6  
2.OE-05 
2 .3E-05 
2 .4E-05 
2.8E- 0 5  
3 .2E-05 
2 .1E-05 
1 .4E-05 

7 .  a ~ - o 6  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1664 1757 1 7 1 2  1909 1937 1663 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
NNE 

6 . 4 E - 0 6  
6 . 9 E - 0 6  
7.DE-06 
1 . 2 E - 0 5  
1 . 6 E - 0 5  
9 . 4 E - 0 6  
5 . 6 E - 0 6  
6 . 5 E - 0 6  
8 . 2 E - 0 6  
1 . 8 E - 0 5  
2.OE-05 
2.OE-05 
2 .4E-05  
2 .6E-05  
1 . 6 E - 0 5  
1 . Z E - 0 5  

6.OE-06 
6 . 5 E - 0 6  
6.6E- 06 
1 . 1 E - 0 5  
1 . 5 E - 0 5  
8 . 8 E - 0 6  
5 . 3 E - 0 6  
6 . 2 E - 0 6  
7 . 8 E - 0 6  
1 . 7 E - 0 5  
1 . 9 E - 0 5  
2.OE-05 
2 . 2 E - 0 5  
2 . 5 E - 0 5  
1. SE-05  
1 . 1 E - 0 5  

6 . 2 E - 0 6  
6 . 7 E - 0 6  
6 . 8 E - 0 6  
1 . 2 E - 0 5  
1 . 6 E - 0 5  
9 . 1 E - 0 6  
5 . 5 E - 0 6  
6 . 3 E - 0 6  
8.OE-06 
1 . 8 E - 0 5  
2.OE-05 
2.OE-05 
2 . 3 E - 0 5  
2 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 1 E - 0 5  

5 . 5 E - 0 6  
5 . 9 E - 0 6  
6 . 1 E - 0 6  
1 .OE-05 
1 . 4 E - 0 5  
~ . o E - o ~  
4 . 8 E - 0 6  
5 . 7 E - 0 6  
7 . 2 E - 0 6  
1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 8 E - 0 5  
2 . 1 E - 0 5  
2 . 2 E - 0 5  
1 . 4 E - 0 5  
9 . 9 E - 0 6  

5 .4E-06  
5 .8E-06  
6.OE-06 
1.OE-05 
1 . 3 E - 0 5  
7 .9E-06  
4 . U - 0 6  
5 . 6 E - 0 6  
7 . 1 E - 0 6  
1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 8 E - 0 5  
2.OE-05 
2 . 2 E - 0 5  
1 . 4 E - 0 5  
9 .8E-06  

6 . 4 E - 0 6  
6 . 9 E - 0 6  
7 .OE-06  
1 . 2 E - 0 5  
1 . 6 E - 0 5  
9 . 4 E - 0 6  
5 . 6 E - 0 6  
6 . 5 E - 0 6  
8.2E-,06 
1 . 8 E - 0 5  
2 .OE-05  
2 .OE-05  
2 . 4 E - 0 5  
2 . 6 E - 0 5  
1.6E-05 
1 . 2 E - 0 5  
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INDIVIDUAL LIFETIME . R I S K  ( d e a t h s  1 
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  (in) 

1866 2008 2610 2219 2533 D i  r e c t i  on 1076 1284 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

N E  
NNE 

l . l E - 1 0  
1 . 2 E - 1 0  
l . l E - 1 0  
1 . 9 E - 1 0  
2 . 9 E - 1 0  
1 . 7 E -  10 
9 .5E-  11 
1.OE-10 
1 .3E-10 
2 . 6 E - 1 0  
2.9E-  10 
3.2E-  10 
3.7E-10 
4 . 3 E - 1 0  
2 .9E-10 
2.OE-10 

8 . 8 ~ 4  
9 . 7 E - 1 1  
9 .5E-  11 
1 . 6 E - 1 0  
2 .3E-  10 
1.. 4E - 10 
7 . 8 E - 1 1  
8 . 8 E - 1 1  
1 . 1 E - I O  
2 .3E-  10 
2 .6E-  10 
2 . 7 E -  10 
3 .2E-  10 
3 .6E-  10 
2.4E-  10 
1 .6E-10 

5 .9E-11 
6 . 4 E - 1 1  
6 . 5 E - 1 1  
l . l E - 1 0  
1 .5E-10 
8 .6E-  11 
5 . 2 E - 1 1  
6 . 1 E - 1 1  
7 . 7 E - 1 1  
1 .8E-10 
2 . O E -  10 
2 . O E -  10 
2 .2E-10 
2.4E- 10 
1 . 5 E - 1 0  
1.1E-10 

5.5E-  3 1 
5 . 8 E - 1 1  
6.OE- 11 
1.OE-10 
1 .3E-10 
7 . 9 E - 1 1  
4.8E-  11 
5 . 7 E - 1 1  
7 . 2 E - 1 1  
1 .7E-10 
1 . 8 E - 1 0  
1 . 8 E - 1 0  
2 .1E-10 
2 . 2 E - 1 0  
1 . 4 E - 1 0  
9 . 8 E - 1 1  

4.OE-11 
4 . 2 E - 1 1  
4 . 5 E - 1 1  
7 . 8 E - 1 1  
9 . 3 E - 1 1  
5 . 6 E - 1 1  
3 . 5 E - 1 1  
4 . 2 E - 1 1  
5 . 5 E - 1 1  
1 .3E-  10 
1 . 4 E - 1 0  
1 . 4 E - 1 0  
1.5E-  10 
1.6E-  10 
9 . 8 E - 1 1  
7 .  O E -  11 

4.9E-  11 
5 . 2 E - 1 1  
5 . 4 E - 1 1  
9 . 3 E - 1 1  
1 . 2 E - 1 0  
6 . 9 E - 1 1  

. 4 . 3 E -  11 
5. l E - - l l  
6 .5E-  11 
1 . 5 E - 1 0  
1 . 7 E - 1 0  
1 .6E-10 
1 . 9 E -  10 
2.  O E -  10 
1 .2E-10 
8 . 7 E - 1 1  

4 . 1 E - 1 1  
4 .4E-11 
4 . 6 E - l l  
8 . O E - l l  
9 .7E-11 
5 .9E-11 
3.6E- 11 
4.4E- 11 
5 . 7 E - 1 1  
1 .4E-10 
1 . 5 E -  10 
1 .4E-10 
1 .6E-10 
1 .7E-10 
1.OE-10 
7 . 3 E - 1 1  

D i s t a n c e  (in) 

D i  r e c t i  o n  1374 1703 2364 2424 1441 2278 1376 

N - 8 . 2 E - 1 1  6 . 6 E - 1 1  4 . 5 E - 1 1  4 . 4 E - 1 1  7 . 8 E - 1 1  4 . 7 E - 1 1  8 . 2 E - 1 1  
NNW 9.OE-11 7 . 1 E - 1 1  4 . 8 E - 1 1  4 . 6 E - 1 1  8 . 6 E - 1 1  5.OE-11 9.OE-11 

NW 8 . 9 E - 1 1  7 . 2 E - 1 1  5.OE-11 4 . 9 E - 1 1  8 . 5 E - 1 1  5 . 3 E - 1 1  8 . 9 E - 1 1  
W N W  1 .5E-10 1 .2E-10 8 . 7 E - 1 1  8 . 5 E - 1 1  1 .4E-10 9 . 1 E - 1 1  1 .5E-10 

W 2 .2E-10 1 .6E-10 l . l E - 1 0  1.OE-10 2.OE-10 l . l E - 1 0  2 .2E-10 
wsw 1 .2E-10 9 . 6 E - 1 1  6 . 4 E - 1 1  6 . 2 E - 1 1  1 .2E-10 6 . 7 E - 1 1  1 .2E-10 

sw 7 . 3 E - 1 1  5 . 8 E - 1 1  4.OE-11 3 . 8 E - 1 1  6 . 9 E - 1 1  4 . 1 E - 1 1  7 . 3 E - 1 1  
ssw 8 . 2 E - 1 1  6 . 7 E - 1 1  4 . 7 E - 1 1  4 . 6 E - 1 1  7 . 9 E - 1 1  4 . 9 E - 1 1  8 . 2 E - 1 1  

S 1.OE-10 8 . 4 E - 1 1  6 . 1 E - 1 1  5 . 9 E - 1 1  9 . 9 E - 1 1  6 . 3 E - 1 1  1.OE-10 
S S E  2 .2E-10 1 .9E-10 1 . 5 E - 1 0  1 . 4 E - 1 0  2 .1E-10 1 .5E-10 2 . 2 E - 1 0  

SE 2 .5E-10 2 .1E-10 1 .6E-10 1 .5E-10 2 . 4 E - 1 0  1 . 6 E - 1 0  2 . 5 E - 1 0  
E S E  2 .6E-10 2 . 1 E - 1 0  1 . 5 E - 1 0  1 .5E-10 2 .5E-10 1 .6E-10 2 .6E-10 

E 3.OE-10 2 .4E-10 1 . 7 E - 1 0  1 .7E-10 2.9E-10 1 . 8 E - 1 0  3.OE-10 
ENE 3 . 4 E - 1 0  2 .7E-10 1 . 8 E - I O  1 . 8 E - 1 0  3 . 2 E - 1 0  1 . 9 E - 1 0  3 . 4 E - 1 0  

NE 2 .2E-10 1 . 7 E - 1 0  l . l E - 1 0  l . l E - 1 0  2 .1E-10 1 . 2 E - 1 0  2 .2E-10 
NNE 1 .5E-10 1 . 2 E - 1 0  8 .OE-11 7 . 7 E - 1 1  1 .4E-10 8 . 4 E - 1 1  1 . 5 E - 1 0  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  ( m )  

D i  r e c t i  on 1664  1757 1712  1909 1937 1663 

N 6 . 7 E - 1 1  
NNW 7.3E-  11 

NW 7 .4E-  11 
WNW 1 .3E-  10 

W 1 . 7 E -  10 
w s w  9 . 9 E - 1 1  

sw 5 . 9 E - 1 1  
ssw 6 . 8 E - 1 1  

S 8 . 6 E - 1 1  
SSE 1 .9E-  10 

S E  2 . 1 E - 1 0  
E S E  2 . 2 E - 1 0  

E 2 . 5 E - 1 0  
EN E 2 . 7 E - 1 0  

N E  1 .7E-  10 
N N E  1.2E-  10 

6 . 3 E -  11 
6 . 8 E - 1 1  
7 . O E - 1 1  
1 . 2 E - 1 0  
1 . 6 E - 1 0  
9 . 3 E -  11 
5 . 6 E - 1 1  
6 . 5 E - 1 1  
8 . 2 E - 1 1  
1 . 9 E - 1 0  
2 . 1 E - 1 0  
2 . 1 E - 1 0  
2 . 4 E - 1 0  
2 .6E-  10 
1 . 6 E - 1 0  
1 . 2 E - 1 0  

6 . 5 E - 1 1  
7 . O E -  11 
7 . 1 E - 1 1  
1 . 2 E - 1 0  
1 .6E-  10 
9 . 6 E -  11 
5 . 7 E - 1 1  
6 . 7 E - 1 1  
8 . 4 E - 1 1  
1 . 9 E - 1 0  
2 . 1 E - 1 0  
2 . 1 E - 1 0  
2 .4E-10  
2 . 7 E - 1 0  
1 . 7 E - 1 0  
1 . 2 E - 1 0  

5 . 8 E - 1 1  
6 . 2 E - 1 1  
6 . 4 E - 1 1  
1 . 1 E - 1 0  
1 . 4 E - 1 0  
8 . 4 E - 1 1  
5 . 1 E - 1 1  
6 .OE-11  
7 . 5 E - 1 1  
1 . 7 E - 1 0  
1 . 9 E -  10 
1 . 9 E - 1 0  
2 . 2 E - 1 0  
2 .4E-  10 
1 .5E-  10 
1.OE-10 

5 . 7 E - 1 1  
6 . 1 E - 1 1  
6 . 3 E - 1 1  
l . l E - 1 0  
1 . 4 E - 1 0  
8 . 2 E - 1 1  
5 .OE-11  
5 . 9 E - 1 1  
7 . 4 E - 1 1  
1 . 7 E - 1 0  
1 . 9 E - 1 0  
1 . 9 E - 1 0  
2 . 1 E - 1 0  
2 . 3 E -  10 
1 . 4 E - 1 0  
1.OE-10 

6 . 7 E - 1 1  
7 .3E-  11 
7 . 4 E -  11 
1 . 3 E - 1 0  
1 . 7 E -  10 
9 . 9 E -  11 
5 . 9 E -  11 
6 . 8 E - 1 1  
8 . 6 E - 1 1  
1 . 9 E - 1 0  
2 . 1 E - 1 0  
2 . 2 E - 1 0  
2 . 5 E -  10 
2 .8E-  10 
1 . 7 E - 1 0  
1 . 2 E - 1 0  



C A P 8 8 -  P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Jun 8 ,  1995 8:40 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

1 .12E-01 

A t  T h i s  L o c a t i o n :  1068 M e t e r s  S o u t h e a s t  

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  SITE 
S o u r c e  Type:  Area 

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  7 ,  D i s m a n t l i n g  ( R A  #19) 

O a t a s e t  Name: 9 4 - P L A N T 7 - ( I ) - G l  
D a t a s e t  D a t e :  Jun 8 ,  1995 8:36 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 8 ,  1995 8:40 am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1068 M e t e r s  S o u t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 . 4 3 E - 0 6  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i  v a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

3 . 3 1 E - 0 4  
3 .75E-04 
1 .50E-02 
8 . 4 5 E - 0 1  
3 . 2 3 E - 0 4  
1 . 9 9 E - 0 1  
8.59E-03 

1 .12E-01 

S Y  N O P S  I S 
Page 1 



Jun 8, 1995 8:40 a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  
#1 TOTAL 

N u c l i d e  Class S i z e  C i / y  C i  / y  

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00 2.OE-04 2.OE-04 
Y 1.00 1 .OE-05  1.OE-05 
Y 1.00 7.6E-06 7.6E-06 
Y 1 .00 2 .2E-04 2 .2E-04 
W 1.00 1 . 4 E - 0 7  1 .4E-07 
W 1 . 0 0  5 . 5 E - 0 7  5 .5E-07 
Y 1 .00 5 . a ~ - o 6  5 . a ~ - o 6  

Y 1.00 a . 6 ~ - 0 4  a . 6 ~ - 0 4  

Y 1 .00 i . 7 E - 0 5  1 .7E-05 
Y 1.00 9 . 2 E - 0 7  9 . 2 E - 0 7  

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



... 
xv; "t e, .(. *-4> - ( 8  & -  ! 

J u n  8 ,  1995 8:40 a m  

SOURCE INFORMATION 

S o u r c e  Number: 1 

S Y N O P S I S  
Page 3 

S o u r c e  H e i g h t  ( m ) :  5 . 0 0  
A r e a  ( s q  m ) :  2.40E+03 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

Z e r o :  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  

A G R  I CU LTU RA L DATA 

V e g e t a b l  e M i  1 k Meat  

F r a c t i o n  Home Produced :  0 .700 0 .399 0.442 
F r a c t i o n  From Assessmen t  A r e a :  0.300 0.601 0 .558 

F r a c t i o n  I m p o r t e d :  0 .000 0 .000 0.000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  u s e d .  

DISTANCES USED F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1238 1209 1992 1656 1372 1089 1163 1213 1244 1370 
1361 1343 1230 1220 1804 1307 1075 1068 1626 1620 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  8 ,  1995 8:40 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL M A N A G E M E N T  P R O J E C T  
Address :  P . O .  BOX 538704 

7400 W I  LLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  R E M E D I A T I O N  SITE 
Source Type:  Area 

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  . 
LOCATION: P l a n t  7 ,  D i s m a n t l i n g  ( R A  #19)  

O a t a s e t  Name: 9 4 - P L A N T 7 - ( I ) - G 1  
D a t a s e t  D a t e :  J u n  8 ,  1995 8:36 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



J u n  8 ,  1 9 9 5  8 : 4 0  am 

O R G A N  D O S E  EQUIVALENT SUMMARY 

0 r g a  n - 
GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y  1 

3 . 3 1 E - 0 4  
3 . 7 5 E - 0 4  
1 . 5 0 E - 0 2  
8 . 4 5 E - 0 1  
3.23E- 0 4  
1 . 9 9 E - 0 1  
8 . 5 9 E - 0 3  

EFFEC 1 . 1 2 E - 0 1  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y  1 

INGESTION 6 . 1 6 E - 0 3  
I NHALAT I O N  1 . 0 6 E - 0 1  
A I R  I M M E R S I O N  8 . 8 4 E -  09 
GROUND S U R F A C E  6 . 2 8 E - 0 5  
INTERNAL 1 . 1 2 E - 0 1  
EXTERNAL 6 . 2 8 E - 0 5  

1 . 1 2 E - 0 1  TOTAL 

SUMMARY 
Page 1 



J u n  8 ,  1 9 9 5  8 : 4 0  am 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

N u c l  i d e  

Sel  e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
R A - 2 2 6  
R A - 2 2 8  
T H - 2 2 8  
T H - 2 3 0  
TH - 2 3 2  
TH - 2 3 4  

TOTAL 

SUMMARY 
Page 2 

4 . 8 4 E - 0 2  
2 . 4 2 E - 0 3  
1 . 7 8 E - 0 3  
4 . 8 2 E -  0 2  
4 . 6 1 E  - 0 6  
7 . 3 9 E - 0 6  
2 . 6 5 E - 0 3  
7 . 7 7 E  - 0 3  
5 . 9 5 E - 0 4  
1 .24E - 0 4  

1 . 1 2 E - 0 1  

, 



J u n  8 ,  1995  8 : 4 0  a m  

Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
80WEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

1.47E - 0 8  
9 . 7 4 E - 0 9  
7.35E- 11 
8 .24E-  10 
1 . 3 8 E - 0 6  
5.58E - 10 
1 .49E-09  
6 .85E-  10 
3 .24E-  10 
1 . 7 9 E - 0 8  
3 . 9 6 E - 1 0  

TOTAL 1. ‘43E-06 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 3.27E - 08 
I NHA LAT I O N  1 .39E-06  
A I R  I M M E R S I O N  1 .97E-  13 
GROUND S U R F A C E  1 .44E-09  
INTERNAL 1 .42E-06  
EXTERNAL 1 .44E-09  

TOTAL 1 . 4 3 E - 0 6  

SUMMARY 
Page 3 



J u n  8 .  1995 8 : 4 0  am 

Nucl  i d e  

U - 234 
U - 235 
U-236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

6 .22E-07 
3 . 1 8 E - 0 8  
2 .28E-08 
6.24E-07 
6.13E- 11 
7 .57E-  11 
5 . 3 1 E - 0 8  
6 . 3 7 E - 0 8  
3 .35E-09 
3 .96E-09 

1 .43E-06 

SUMMA f i Y  
P a g e  4 



Jun 8 ,  1995 8 : 4 0  am SUMMF. ?.Y 
Page 5, 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionucl i des  a n d  Pathways) 

Distance (in) 
... 

Di r e c t i  on 1238 1209 1992 1656 1372 1089 1163 

N 
NNW 

NW 
W N W  

. w  
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
E N E  

N E  
N N E  

2.2E-02  
2 . 2 E - 0 2  
2 . 5 E - 0 2  
4 . 4 E - 0 2  
4 . 4 E - 0 2  
2 . 9 E - 0 2  
2.OE-02 
2 . 4 E - 0 2  
8 . 8 E - 0 2  
8 . 2 E - 0 2  
8 . 7 E - 0 2  
8.OE-02 
8 . 4 E - 0 2  
8 . 2 E - 0 2  
5 .OE-02 
3 .5E-02 

2.2E-02 
2 .3E-02 
2 .6E-02 
4 . 5 E - 0 2  
4 .6E-02 
3 . 1 E - 0 2  
2.OE-02 
2 .5E-02 
9 .1E-02 
8 . 5 E - 0 2  
9 . 1 E - 0 2  
8 .3E-02 
8 .8E-02 
8 . 5 E - 0 2  
5 .2E-02 
3 .6E-02 

1 .OE-02 
1.OE-02 
1 . 2 E - 0 2  
2.OE-02 
2.OE-02 
1 .4E-02 
9 .2E-03 
1 .1E-02 
4 .1E-02 
3 .6E-02 
3 .9E-02 
3 .5E-02 
3 .7E-02 
3 .7E-02 
2 .2E-02 
1 ~ E - 0 2  

1 .3E-02 
1 . 4 E - 0 2  
1.6E-02 
2 . 7 E - 0 2  
2 . 7 E - 0 2  
1 . 8 E - 0 2  
1 . 2 E - 0 2  
1 . 5 E - 0 2  
5 . 6 E - 0 2  
5.OE-02 
5 . 3 E - 0 2  
4 . 9 E - 0 2  
5 . 1 E - 0 2  
5.OE-02 
3 . 1 E - 0 2  
2 . 2 E - 0 2  

1 . 8 E - 0 2  
1 .9E-02 
2 .1E-02 

3 . 7 E - 0 2  
3;q@@z 

: :::, ..... ._: :.: ___.. . .. 

2 .5E-02 
1 . 7 E - 0 2  
2.1E-02 
7.5E-02 
6 .9E-02 
7 .3E-02 
6 .7E-02 
7.1E-02 
6 . 9 E - 0 2  
4 .2E-02 
2.9E-02 

2.6E-02 
2 .8E-02 
3 . 1 E - 0 2  
5 .4E-02 
5 .5E-02 
3.6E-02 
2 .4E-02 
3.OE-02 
1 .1E-01 
1 .OE-01 
1 . 1 E - 0 1  
9 .9E-02 
1.OE-01 
1 .OE-01 
6 .1E-02 
4.3E-02 

2 . 4 E - 0 2  
2 .5E-02 
2 .8E-02 
4 .8E-02 
4 . 9 E - 0 2  
3 . 3 E - 0 2  
2 . 2 E - 0 2  
2 . 7 E - 0 2  
9 . 6 E - 0 2  
9 .1E-02 
9 . 7 E - 0 2  
8 . 9 E - 0 2  
9 . 4 E - 0 2  
9 . 1 E - 0 2  
5 .5E-02 
3 . 9 E - 0 2  

Distance ( m )  

1370 1 3 6 1  1343 1230 1220 D i  r e c t i  on 1213 1244 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

2 . 2 E - 0 2  
2 . 3 E - 0 2  
2 . 6 E - 0 2  
4 .5E-02 
4 . 6 E - 0 2  
3 . 1 E - 0 2  
2 .OE-02 
2 . 5 E - 0 2  
9 . 1 E - 0 2  
8 . 5 E - 0 2  
9 . 1 E - 0 2  
8 . 3 E - 0 2  
8 . 7 E - 0 2  
8 . 5 E - 0 2  
5 .1E-02 
3 . 6 E - 0 2  

2.1E-02 
2 . 2 E - 0 2  
2 .5E-02 
4 .3E-02 
4 .4E-02 
2 .9E-02 
2.OE-02 
2.4E-02 
8 . 7 E - 0 2  
8 . 1 E - 0 2  
8 .7E-02 
7 . 9 E - 0 2  
8 . 4 E - 0 2  
8 . 1 E - 0 2  
4 .9E-02 
3 .5E-02 

1.8E-02 
1 .9E-02 
2 .1E-02 
3 .7E-02 
3.7E-02 
2 .5E-02 
1 .7E-02 
2.1E-02 
7 .6E-02 
6 . 9 E - 0 2  
7.4E-02 
6 . 7 E - 0 2  
7 .1E-02 
6 .9E-02 
4 . 2 E - 0 2  
2 .9E-02 

1 . 8 E - 0 2  
1 . 9 E - 0 2  
2 . 1 E - 0 2  
3 . 7 E - 0 2  
3 . 8 E - 0 2  
2 . 5 E - 0 2  
1 . 7 E - 0 2  
2.  I E - 0 2  
7 . 6 E - 0 2  
7.OE-02 
7 . 4 E - 0 2  
6 . 8 E - 0 2  
7 . 2 E - 0 2  
7.OE-02 
4 . 2 E - 0 2  
3.OE-02 

1 .'9 E - 02 
2.OE-02 
2.2E-02 
3 . 8 E - 0 2  
3 . 9 E - 0 2  
2 .6E-02 
1 .7E-02 
2.1E-02 
7 .8E-02 
7.2E-02 
7 .6E-02 
7 .  O E -  02 
7 .3E-02 
7 .2E-02 
4 .3E-02 
3.OE-02 

2 .2E-02 
2 .3E-02 
2 .5E-02 
4.4E-02 
4.5E-02 
3.OE-02 
2.OE-02 
2.5E-02 
8 .9E-02 
8 .3E-02 
8 .8E-02 
8 . 1 E - 0 2  
8 . 5 E - 0 2  
8 .3E-02 
5.OE-02 
3 .5E-02 

2 . 2 E - 0 2  
2 . 3 E - 0 2  
2 .6E-02 
4 . 5 E - 0 2  
4 . 5 E - 0 2  
3.OE-02 
2.OE-02 
2 . 5 E - 0 2  
9.OE-02 
8 .4E-02 
9.OE-02 
8 . 2 E - 0 2  
8 . 6 E - 0 2  
8 . 4 E - 0 2  
5 .1E-02 
3 . 6 E - 0 2  



J u n  8 .  1995 8:40 an 

I N D I V I D U A L  E F F E C T I V E  DOSE EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  a n d  P a t h w a y s )  

7 2  c4 

SUMMARY 
P a g e  5 

D i s t a n c e  ( m )  

Di r e c t i  o n  1804 1307 1075 1068 1626 1620 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

1 .2E-02 
1 .2E-02 
1 .4E-02 
2 .3E-02 
2 .4E-02 
1 . 6 E - 0 2  
1 .1E-02 
1 . 3 E - 0 2  
4 . 8 E - 0 2  
4 + 3E- 02 
4 .6E-02 
4 .2E-02 
4 .4E-02 
4 .3E-02 
2 . 7 E - 0 2  
1 .9E-02 

2.OE-02 
2.OE-02 
2 .3E-02 
4.OE-02 
4.OE-02 
2.7E-02 
1 .8E-02 
2 .2E-02 
8 . 1 E - 0 2  
7 .5E-02 
8 .O E - 0 2  
7 .3E-02 
7.7E-02 
7.5E-02 
4 .5E-02 
3 .2E-02 

2 .7E-02 
2 .8E-02 
3 .2E-02 
5 .5E-02 
5.6E-02 
3 .7E-02 
2 .5E-02 
3 .1E-02 
l . l E - 0 1  
1.OE-01 
1 .1E-01 
1.OE-01 
1 . 1 E - 0 1  
1.OE-01 
6.3E-02 
4 .4E-02 

2 .7E-02 
2 .8E-02 
3 . 2 E - 0 2  
5 . 6 E - 0 2  
5 .6E-02 
3 .8E-02 
2 . 5 E - 0 2  
3 . 1 E - 0 2  
1 . 1 E - 0 1  
1 . 1 E - 0 1  
1 . 1 E - 0 1  
1 * #E-02. 
1 . 1 E - 0 1  
1.OE-01 
6 . 3 E - 0 2  
4 . 4 E - 0 2  

1 .4E-02 
1 . 4 E - 0 2  
1 .6E-02 
2.8E-02 
2 .8E-02 
1 . 9 E - 0 2  
1 . 3 E - 0 2  
1 . 6 E - 0 2  
5.8E-02 
5 .2E-02 
5.5E-02 
5.OE-02 
5.3E-02 
5 .,2E - 02  .yz,;p@?,: . .... .... 

2 .2E-02 

. . . ......... . ....... . .... 
.':. .:.y,:, . .: .. ..... . ...../.. . . ......... .... . . . 

1 .4E-02 
1 .4E-02 
1 .6E-02 
2 .8E-02 
2 . 8 E - 0 2  
1 . 9 E - 0 2  
1 .3E-02 
1 .6E-02 
5 .8E-02 
5 . 2 E - 0 2  
5 . 5 E - 0 2  
5 .1E-02 
5 .3E-02 
5 .2E-02 
3 .2E-02 
2.2E- 02 



Jun  8 ,  1995 8 :40  am SUMMARY 
?age 7 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m )  
-~ 

D i  r e c t i  on 1238 1209 1992 1656 1372 1089 1163 

N 2 . 7 E - 0 7  2 . 8 E - 0 7  1.2E-07 1 .6E-07 2 . 3 E - 0 7  3 . 3 E - 0 7  3.OE-07 
NNW 2 .8E-07 2 . 9 E - 0 7  1 .2E-07 1 . 7 E - 0 7  2 .3E-07 3 . 4 E - 0 7  3 .1E-07 

NW 3 . 1 E - 0 7  3 . 3 E - 0 7  1 .4E-07 1 . 9 E - 0 7  2 . 6 E - 0 7  3 . 9 E - 0 7  3 .5E-07 
WNW 5 .5E-07 5 . 7 E - 0 7  2 . 4 E - 0 7  3 .3E-07 4 . 6 E - 0 7  6 . 8 E - 0 7  6 . l E - 0 7  

W 5 . 6 E - 0 7  5 . 8 E - 0 7  2 . 5 E - 0 7  3 .4E-07 4 . 7 E - 0 7  6 . 9 E - 0 7  6 . 2 E - 0 7  
wsw 3 . 7 E - 0 7  3 . 8 E - 0 7  1 . 7 E - 0 7  2 . 3 E - 0 7  3 . 1 E - 0 7  4 . 6 E - 0 7  4 . l E - 0 7  

sw 2 .4E-07 2 . 5 E - 0 7  l . l E - 0 7  1 .5E-07 2 .1E-07 3.OE-07 2 .7E-07 
ssw 3.OE-07 3 . 2 E - 0 7  1 . 4 E - 0 7  1 .9E-07 2 .6E-07 3 . 8 E - 0 7  3 . 4 E - 0 7  

S l . l E - 0 6  1 . 2 E - 0 6  5 . 1 E - 0 7  7 .1E-07 9 . 6 E - 0 7  1 . 3 E - 0 6  1 .2E-06 

SE l . l E - 0 6  1 . 2 E - 0 6  4 . 9 E - 0 7  6 .7E-07 9 . 3 E - 0 7  1 .4E-06 1 .2E-06 
E S E  1.OE-06 l . l E - 0 6  4 .5E-07 6 .1E-07 8 . 5 E - 0 7  1 . 3 E - 0 6  1.J.E-06 

E l . l E - 0 6  l . l E - 0 6  4 . 7 E - 0 7  6 .5E-07 9.OE-07 1 .3E-06 1 .2E-06 
ENE 1.OE-06 l . l E - 0 6  4 .6E-07 6 .3E-07 8 . 7 E - 0 7  1 . 3 E - 0 6  1 .2E-06 

N E  6 . 3 E - 0 7  6 . 5 E - 0 7  2 .8E-07 3 .8E-07 5 .3E-07 7 .8E-07 7.OE-07 
NNE 4 . 4 E - 0 7  4 . 6 E - 0 7  2.OE-07 2 .7E-07 3 . 7 E - 0 7  5 . 4 E - 0 7  4 .9E-07 

SSE L O E - O ~  ~ . I E - o ~  4 . 6 ~ - 0 7  6 . 3 ~ - 0 7  a . 7 ~ - 0 7  i . 3 ~ - 0 6  1 . 2 ~ - 0 6  

D i s t a n c e  ( m )  
~~ 

D i r e c t i o n  1213 1244 1370 1361 1343 1230 1220 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

2.8E-07 
2 . 9 E - 0 7  
3 . 2 E - 0 7  
5 . 7 E - 0 7  
5 . 8 E - 0 7  
3 . 8 E - 0 7  
2 . 5 E - 0 7  
3 . 2 E - 0 7  
1 . 2 E - 0 6  
1 . 1 E - 0 6  
1 . 2 E - 0 6  
1. O E  - 0 6  
1 , l E - 0 6  
1 . 1 E - 0 6  
6 . 5 E - 0 7  
4 . 5 E - 0 7  

2 . 7 E - 0 7  
2 .8E-07 
3 . 1 E - 0 7  
5 . 5 E - 0 7  
5 . 5 E - 0 7  
3 . 7 E - 0 7  
2 . 4 E - 0 7  
3.OE-07 
1 . 1 E - 0 6  
1.OE-06 
1 . 1 E - 0 6  
1 .OE-06 
1 . 1 E - 0 6  
1.OE-06 
6 . 2 E - 0 7  
4 . 3 E - 0 7  

2 .3E-07 
2 .3E-07 
2 .6E-07 
4 . 6 E - 0 7  
4 . 7 E - 0 7  
3 . 1 E - 0 7  
2 .1E-07 
2 .6E-07 
9 . 6 E - 0 7  
8 . 8 E - 0 7  
9 .3E-07 
8.5E - 0 7  
9.OE-07 
8 . 8 E - 0 7  
5 .3E-07 
3 .7E-07 

2 .3E-07 
2 .4E-07 
2 .7E-07 
4 . 7 E - 0 7  
4 .8E-07 
3 . 1 E - 0 7  
2 . 1 E - 0 7  
2 . 6 E - 0 7  
9 . 7 E - 0 7  
8 . 9 E - 0 7  
9 . 4 E - 0 7  
8 . 6 E - 0 7  
9 . 1 E - 0 7  
a . 9 ~ - 0 7  
5 .3E-07 
3 . 7 E - 0 7  

2 .3E-07 
2 . 4 E - 0 7  
2.7E-07 
4 . 8 E - 0 7  
4 .9E-07 
3 . 2 E - 0 7  
2 . 1 E - 0 7  
2 . 7 E - 0 7  
9 . 9 E - 0 7  
9 . 1 E - 0 7  
9 . 7 E - 0 7  
8 . a ~ -  0 7  
9 . 3 E - 0 7  
9 .1E-07 
5 . 5 E - 0 7  
3 . 8 E - 0 7  

2 .7E-07 
2 . 8 E - 0 7  
3 . 2 E - 0 7  
5 . 6 E - 0 7  
5 . 6 E - 0 7  
3 . 7 E - 0 7  
2 . 5 E - 0 7  
3 . 1 E - 0 7  
1 . 1 E - 0 6  
1 .1E-06 
1 . 1 E - 0 6  
1 .OE-06 
1 . 1 E - 0 6  
1 . 1 E - 0 6  
6 .3E-07 
4 . 4 E - 0 7  

2 .7E-07 
2 . 8 E - 0 7  
3 .2E-07 
5 . 6 E - 0 7  
5 . 7 E - 0 7  
3 .8E-07 
2 . 5 E - 0 7  
3 .1E-07 
1 . 1 E - 0 6  
l . i i - 0 6  
1 . 1 E - 0 6  
1 .OE-06 
1 . 1 E - 0 6  
1 . 1 E - 0 6  
6 . 4 E - 0 7  
4 . 5 E - 0 7  



J u n  8 ,  1 9 9 5  8 : 4 0  a m  

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
P a g e  8 

D i s t a n c e  ( m )  

Di recti on 1804 1307 1075 1068  1626  1620  

N 
NNW 

NW 
WNW 

W 
wsw 

SW 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
N N E  

1 . 4 E - 0 7  2 . 4 E - 0 7  3 . 4 E - 0 7  3 . 4 E - 0 7  
1 . 5 E - 0 7  2 . 5 E - 0 7  3 . 5 E - 0 7  3 . 6 E - 0 7  
1 . 7 E - 0 7  2 . 9 E - 0 7  ? .OE-07  4.OE-07 
2 . 9 E - 0 7  5.OE-07 7.OE-07 7 . 1 E - 0 7  
3.OE-07 5 . 1 E - 0 7  7 . 1 E - 0 7  7 . 1 E - 0 7  
2.OE-07 3 . 4 E - 0 7  4 . 7 E - 0 7  J . 7 E - 0 7  
1 . 3 E - 0 7  2 . 2 E - 0 7  3 . 1 E - 0 7  3 . 1 E - 0 7  
1 . 6 E - 0 7  2 . 8 E - 0 7  3 . 9 E - 0 7  3 . 9 E - 0 7  
6 . l E - 0 7  1.OE-06 1 . 4 E - 0 6  1 . 4 E - 0 6  
5 . 4 E - 0 7  9 . 5 E - 0 7  1 . 3 E - 0 6  1 . 3 E - 0 6  
5 . 8 E - 0 7  1.OE-06 1 . 4 E - 0 6  1 . 4 E - 0 6  
5 .3E-07  9 . 2 E - 0 7  1 . 3 E - 0 6  1 . 3 E - 0 6  
5 . 6 ~ - 0 7  g . a ~ - 0 7  ~ ~ - 0 6  ~ ~ - 0 6  

3 . 3 ~ - 0 7  5 . 7 ~ - 0 7  7 . 9 ~ - 0 7  ~ . o E - o ~  
5 .5E-07  9 . 5 E - 0 7  1 .3E-06  1 . 3 E - 0 6  

2 . 3 E - 0 7  4.OE-07 5 .5E-07  5 . 6 E - 0 7  

~~ 

1 . 7 E - 0 7  1 . 7 E - 0 7  
1 . 8 E - 0 7  1 . 8 E - 0 7  
2 .OE-07  2 .OE-07  
3 . 5 E - 0 7  3 . 5 E - 0 7  
3 . 5 E - 0 7  3 . 5 E - 0 7  
2 . 3 E - 0 7  2 . 3 E - 0 7  
1 . 5 E - 0 7  1 . 6 E - 0 7  
1 . 9 E - 0 7  1 . 9 E - 0 7  
7 . 3 E - 0 7  7 . 3 E - 0 7  
6 . 5 E - 0 7  6 . 6 E - 0 7  
6 . 9 E - 0 7  7.OE-07 
6 . 3 E - 0 7  6 . 4 E - 0 7  
6 . 7 E - 0 7  6 . 7 E - 0 7  
6 . 5 E - 0 7  6 . 6 E - 0 7  
3 . 9 E - 0 7  4 .OE-07  
2 . 8 E - 0 7  2 . 8 E - 0 7  
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C A P 8 8"- P C 

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

S ' Y N O P S I S  R E P O R T  

Non - Radon I nd i v i  dual .  A.s sessment 
J u n  8 ,  1995 8:40 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i  v e  Dose Equi V a l  e n t  
(mrem/year )  

8 .92E- 02  

A t  T h i s  L o c a t i o n :  1223 M e t e r s  South  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  Area 

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  7 ,  D ismant  

D a t a s e t  Name: 9 4 - P L A N T 7 - ( I I - G 2  
D a t a s e t  D a t e :  J u n  8 ,  1995 8:37 am 

Wind F i  1 e :  W N D F I  LES\WIND94. WND 



Jun 8 ,  1995 8:40 am 

MAXIMALLY E X P O S E D  I N D I V I D U A L  

L o c a t i o n  O f  The i n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .14E-06 

1223 M e t e r s  S o u t h  

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  Val e n t  

(mrem/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

2.48E - 0 4  
2 .81E-04 
1 .16E-02 
6.77E-01 
2.41E-04 
1 . 5 3 E - 0 1  
6.32E - 03 

8 .92E-02 

S Y  N O P S I  5 
Page 1 



J u n  8 ,  1995 

Nucl i d e  

U - 234 
U - 2 3 5  
U - 236 
U - 2 3 8  
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

C 1  a s s  

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

8 : 4 0  a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S i z e  
- 
1 . o o  
1 . o o  
1 . 0 0  
1.00 
1 . oo  
1 .00  
1 . o o  
1 .00  
1 .00  
1 .oo  

Source  
#1 

C i  / y  

2.OE-04 
1.OE-05 
7.. 6 E - 06 
2 .2E-04  
1 . 4 E - 0 7  
5 . 5 E - 0 7  
5 . 8 E - 0 6  
1 . 7 E - 0 5  
9 . 2 E - 0 7  
8 . 6 E - 0 4  

TOTAL 
C i  / y  

2.OE-04 
1.OE-05 
7 .6E-06  
2 . 2 E - 0 4  
1 . 4 E - 0 7  
5 . 5 E - 0 7  
5 .8E-  06  
1 . 7 E - 0 5  
9.2E-  07  
8 . 6 E - 0 4  

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i  p i  t a t  i on : 98  cm/y 
M i x i n g  H e i g h t :  950  m 

S Y N O P S I S  
Page 2 



J u n  8 ,  1995 8 :40  a m  

S o u r c e  Number: 

SY N O P S I  S 
Page 3 

SOURCE INFORMATION 

1 

S o u r c e  H e i g h t  ( m ) :  5 . 0 0  
Area ( s q  m): 2 . 4 0 E t 0 3  

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

Z e r o :  0 . 9 0  0 . 0 0  0 . 0 0  0 .00  0 .00  0 .00  0 .00  

AGRICULTURAL DATA 

Vegeta b l  e M i  1 k Meat 

F r a c t i o n  Home Produced:  0 .700 0.399 0.442 
0.558 F r a c t i o n  From Assessment Area:  0.300 0 .601  

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1223 1554 2120 1773 2452 2397 2213 1654 1384 2183 
2249 1725 2457 1689 1983 2075 2031 1948 1980 1741 



C A P 8 8 - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
J u n  8 .  1995 8:40 a m  

F a c i l i t y :  F E R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY R O A D  
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i D :  45253-8704 

Source  C a t e g o r y :  R E M E D I A T I O N  SITE 
S o u r c e  Type:  Area 

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  7 ,  D i s m a n t l i n g  ( R A  #19)  

D a t a s e t  Name: 9 4 - P L A N T 7 - ( I I - G 2  
D a t a s e t  D a t e :  Jun  8 ,  1995 8 : 3 7  a m  

Wind Fi le :  WNDFILES\WIND94.WND 



Jun 8,  1995 8 :40  a m  

ORGAN DOSE E Q U I V A L E N T  SUMMARY 

Sel ected 
I n d i  v i  dua l  

O r g a n  (mrem/y) 

GONADS 
B R E A S T  
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
RMNOR 

2 . 4 8 E  - 0 4  
2 . 8 1 E -  0 4  
1 . 1 6 E - 0 2  
6 . 7 7 E - 0 1  
2 . 4 1 E - 0 4  
1 . 5 3 E - 0 1  
6 . 3 2 E  - 03 

E F F E C  8 . 9 2 E  - 0 2  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

Pathway 

Selec ted  
I nd i v i  dua l  

(mrem/y) 

I N G E S T I O N  4 . 5 1 E - 0 3  
I NHA L A T  I ON 8 . 4 6 E  - 02 
A I R  I M M E R S I O N  7 . 0 8 E - 0 9  
GROUND S U R F A C E  4 . 8 0 E -  05 
I N T E R N A L  8 . 9 2 E - 0 2  
E X T E R N A L  4 . 8 0 E -  05 

T O T A L  8 . 9 2 E - 0 2  

SUMMARY 
Page 1 



J u n  8 ,  1995 8 :40  am 

NUCLIDE E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Nucl  i d ?  

S e l e c t e d  
I n d i  v i  d u a l  

( mrem/y 1 

u - 234 
U-235 
U-236 
U-238 
RA-225 
RA-228 
TH-228 
TH-230 
TH-232 
TH-234 

TOTAL 

3.86E-02 
1.93E-03 
1.42E-03 
3.84E - 02 
3.52E-06 
5.58E-06 
2 .12E-03 
6.21E - 0 3  
4 .76E-04 
9 .49E-05 

8.92E-02 

SUMMARY 
P a g e  2 



J u n  8 ,  1995 8 : 4 0  a m  

Cancer  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

SUMMARY 
Page 3 

C A N C E R  R I S K  SUMMARY 

TOTAL 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .13E-08 
7.46E - 09 
5 . 5 1 E - 1 1  
6.21E-10 

4.17E- 10 
1 . l l E - 0 9  
5.24E- 10 
2.42E- 10 
1 .31E-08 
2.96E- 10 

1.10E-06 

1.14E-06 

PATHWAY R I S K  SUMMARY 

INGESTION 
I NHA LATI  O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2 .39E-08 
1 . l l E - 0 6  
1.58E - 13 
1 .10E-09 
1.14E-06 
1 .10E-09 

1.14E-06 



J u n  8 ,  1995  8 : 4 0  a m  

N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA-226 
R A  - 228 
TH - 228 
TH- 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i  f e t i r n e  

F a t a l  C a n c e r  R i s k  

4 .97E-07  
2 .53E-08  
1 . 8 2 E - 0 8  
4 .99E-07  
4.82E - 11 
5.82E- 11 
4 . 2 5 E - 0 8  
5 . 1 0 E - 0 8  
2 . 6 8 E - 0 9  
3 .12E-09  

1 2 0 6  

SUMMARY 
Page 

1 .14E-06  



J u n  8 ,  1995 8 :40  a m  S U M M A R Y  
?age 3 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE ( m r e m / y )  
(All R a d i o n u c l i d e s  and P a t h w a y s )  

D i r e c t i o n  

O i s t a n c e  ( m )  

1223 1554 2120 1773 2452 2397 2213 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

2.2E - 0 2  
2 . 2 E - 0 2  
2 . 5 E - 0 2  
4 .4E-02 
4 .  5E-02 
3.OE-02 
2.OE-02 
2 .4E-02 
a . 9 ~ - 0 2  

a. 9 ~ - 0 2  
8 .3E-02 

a. 1 E - 0 2  
8 .6E-02 
8 . 3 E - 0 2  
5.OE-02 
3.5E-02 

1 .4E-02 
1.5€+ 02 
1.7E-02 
2 .9E-02 
3.OE-02 
2.OE-02 
1.3E-02 
1 .6E-02 
6 .1E-02 
5 .5E-02 
5.9E-02 
5.4E-02 
5 .7E-02 
5.5E-02 
3.4E-02 
2.3E-02 

8.7E-03 
9.OE-03 
1 .OE-02 
1 . 7 E - 0 2  
1 . 8 E - 0 2  
1 . 2 E - 0 2  
~ . o E - o ~  
g . a ~ - 0 3  
3 . 6 E - 0 2  
3 . 2 E - 0 2  
3 . 4 E - 0 2  
3 .2E-  02 
3 .3E-  02 
3 . 3 E - 0 2  
2.OE-02 
1 .4E-02 

1 . 2 E - 0 2  
1 .2E-02 
1 .3E-02 
2 .3E-02 
2 .4E-02 
1 . 6 E - 0 2  
1 .1E-02 
1 . 3 E - 0 2  
4 .9E-02 
4 . 4 E - 0 2  
4 . 7 E - 0 2  
4 . 3 E - 0 2  
4.5E-02 
4.4E-02 
2.7E-02 
1 .9E-02 

6.9E-03 
7.1E-03 
7 .9E-03 
1 .4E-02 
1 .4E-02 
9 .4E-03 
6.3E-03 
7 .7E-03 
2 .9E-02 
2 .5E-02 
2.7E-02 
2 .5E-02 
2 .6E-02 
2.6E- 02 
1.6E-02 
l . l E - 0 2  

7 . 1 E - 0 3  
7.4E - 03 
a . 2 ~ - 0 3  
1 . 4 E - 0 2  
1.5E- 0 2  
9.7E-03 
6 . 5 E - 0 3  
a . o ~ - 0 3  
3.OE-02 
2 .6E-02 
2 . 8 E - 0 2  
2 .6E-02 
2 .7E-02 
2 . 7 E - 0 2  
1 . 6 E - 0 2  
1. I E - 0 2  

a .  I E - O ~  
8 . 4 E - 0 3  
9 . 3 E - 0 3  
1 . 6 E - 0 2  
I. 7E-02 
1 . 1 E - 0 2  
7 .4E-03 
9 . 1 E - 0 3  
3 . 4 E - 0 2  
3.OE-02 
3.2E-02 
2 .9E-02 
3 . 1 E - 0 2  
3.OE-02 
1 .8E-02 
1 . 3 E - 0 2  

D i s t a n c e  ( m )  

Di recti o n  1654 1384 2183 2249 1725 2457 1689 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

NE 
NNE 

1 .3E-02 
1.4f.02 
1.5E-02 
2.6E-02 
2.7E-02 
1 .8E-02 
1 . 2 E - 0 2  
1 .5E-02 
5 .6E-02 
5.OE-02 
5 .3E-02 

5 .1E-02 
5.OE-02 
3.OE-02 
2 .1E-02 

4 . a ~ - o 2  

1 . 8 E - 0 2  
1 .8E-02 
2.OE-02 
3 . 6 E - 0 2  
3 . 6 E - 0 2  
2 .4E-02 
1 .6E-02 
2.OE-02 
7 .4E-02 
6 . 7 E - 0 2  
7.2E-02 
6 .6E-02 
6.9E- 02 

4.1E-02 
2 .9E-02 

~ . ~ E - o z  

a .  3 ~ - 0 3  
a .  6 ~ - 0 3  
9 .6E-03 
1 . 6 E - 0 2  
1 . 7 E - 0 2  
1 . l .E-02  
7.6E - 0 3  
9 . 3 E - 0 3  
3 . 5 E - 0 2  
3 . 1 E - 0 2  
3 . 3 E - 0 2  
3.OE-02 
3.2E-02 
3.1E-02 
1 . 9 E - 0 2  
1 . 3 E - 0 2  

7 . 9 E - 0 3  
8 .2E-03 
9 .1E-03 
1 . 6 E - 0 2  
1 .6E-02 
1 . 1 E - 0 2  
7 . 2 E - 0 3  
a .  9 ~ - 0 3  
3 . 3 E - 0 2  
2 .9E-02 
3 .1E-02 
2 . 9 E - 0 2  
3.OE-02 

1 . 8 E - 0 2  
3.OE-02 

1 . 3 E - 0 2  

1 .2E-02 
1.3E-02 
1 . 4 E - 0 2  
2 .5E-02 
2.5E-02 
1 .7E-02 
l . l E - 0 2  
1 .4E-02 
5 .2E-02 
4 .6E-02 
4.9E-02 
4 .5E-02 

4 .6E-02 
2.8E-02 
2.OE-02 

4 . a ~ - o 2  

6 . 9 E - 0 3  
7 . 1 E - 0 3  
7 . 9 E - 0 3  
1 .4E-02 
1.4E- 02 
9 . 3 E - 0 3  
6 . 3 E - 0 3  
7.7E - 0 3  
2 .9E-02 
2 .5E-02 
2 . 7 E - 0 2  
2 . 5 E - 0 2  
2 . 6 E - 0 2  
2 . 5 E - 0 2  
1 . 6 E - 0 2  
1 .1E-02 

1 . 3 E - 0 2  
1 . 3 E - 0 2  
1.5E-02 
2.5E-02 
2.6E-02 
1.7E-02 
1 .2E-02 
1 .4E-02 
5 .4E-02 
4 . 8 E - 0 2  
5.1E-02 
4.7E-02 
4.9E-02 
4 .8E-02 
2 .9E-02 
2.OE-02 



Jun 8 .  1995 8 :40  am 

INDIVIDUAL E F F E C T I V E  D O S E  EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

S U M M A R Y  
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  1983 2075 203 1 1948 1980 1 7 4 1  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

ENE 
N E  

NNE 

. E  

9 .7E-03 
1 .OE-02 
1 .I€-02 
1.9E-02 
2.OE-02 
1.3E-02 
8 .9E-03 
1 .1E-02 
4 .1E-02 
3 .6E-02 
3 .9E-02 
3.5E-02 
3 .7E-02 
3.7E-02 
2.2E-02 
1.6E-02 

9.OE-03 
9 . 3 E - 0 3  
1.OE-02 
1.8E-02 
1 .8E-02 
1 .2E-02 
8 . 2 E - 0 3  
1 .OE-02 
3 .8E-02 
3.3E-02 
3 .6E-02 
3 .3E-02 
3 .5E-02 
3.4E-02 
2 .1E-02 
1 .4E-02 

9 . 3 E - 0 3  
9 . 6 E - 0 3  
f.1E-02 
1 . 9 E - 0 2  
1 .9E-02 
1 . 3 E - 0 2  
8 .5E-03 
1 .OE-02 
3 .9E-02 
3 .5E-02 
3.7E - 0 2  
3 .4E-02 
3 .6E-02 
3 .5E-02 
2 .1E-02 
1 S E - 0 2  

9 . 9 E - 0 3  
1 .OE-02 
1 . 2 E - 0 2  
2.OE-02 
2.OE-02 
1.4E.02 
9.1E-03 
1 .1E-02 
4 .2E-02 
3 .7E-02 
4.OE-02 
3 . 6 E - 0 2  
3 .8E-02 
3 .8E-02 
2 .3E-02 
1 .6E-02 

9.7E- 03 
1 . O E - 0 2  
1.1E-02 
1 . 9 E - 0 2  
2.OE-02 
1.3E-02 
8.9E-03 
1.1E-02 
4 .1E-02 
3.6E-02 
3.9E-02 
3 .5E-02 
3.7E-02 
3.7E-02 
2.2E-02 
1 .6E-02 

1 . 2 E - 0 2  
1 . 2 E - 0 2  
1 . 4 E - 0 2  
2 . 4 E - 0 2  
2 . 5 E - 0 2  
1 . 6 E - 0 2  
1 . 1 E - 0 2  
1 . 4 E - 0 2  
5 .1E-02 
4 . 5 E - 0 2  
4 . 8 E - 0 2  
4 .4E-02 
4 . 7 E - 0 2  
4 . 6 E - 0 2  
2 .8E-02 
1.9E-02 

, 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  1223 1554 2120 1773 2452 2397 2213 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
.ESE 

E 
ENE 

N E  
N N E  

2 . 7 E - 0 7  
2 . 8 E - 0 7  
3 . 2 E - 0 7  
5 . 6 E - 0 7  
5 . 7 E - 0 7  
3 . 7 E - 0 7  
2 . 5 E - 0 7  
3 . 1 E - 0 7  
1 . 1 E - 0 6  
1 . 1 E - 0 6  
1 . 1 E - 0 6  
1.OE-06 
1 .1E-06 
1 .1E-06 
6 . 4 E - 0 7  
4 . 4 E - 0 7  

1.,8E-07 
1 . 9 E - 0 7  
2 . 1 E - 0 7  
3 . 7 E - 0 7  
3 . 8 E - 0 7  
2 . 5 E - 0 7  
1 . 6 E - 0 7  
2 .1E-07 
7 . 8 E - 0 7  
7.OE-07 
7 . 5 E - 0 7  
6 .8E-07 
7 . 2 E - 0 7  
7.OE-07 
4 . 2 E - 0 7  
3.OE-07 

1 .1E-07 
1 . 1 E - 0 7  
1 .2E-07 
2 .2E-07 
2 .2E-07 
1 .5E-07 
9 . 7 E - 0 8  
1 .2E-07 
4 .6E-07 
4 . 1 E - 0 7  
4 .4E-07 
4.OE-07 
4 . 2 E - 0 7  
4 . 1 E - 0 7  
2 .5E-07 
1 . 7 E - 0 7  

1 .4E-07 
1 . 5 E - 0 7  
1 .7E-07 
3.OE-07 
3.OE-07 
2.OE-07 
1 . 3 E - 0 7  
1 . 6 E - 0 7  
6 . 3 E - 0 7  
5 . 6 E - 0 7  
6.OE-07 
5 .4E-07 
5 . 8 E - 0 7  
5 .6E-07 
3 . 4 E - 0 7  
2 . 4 E - 0 7  

8 .3E-08 
8 . 6 E - 0 8  
9.7E - 0 8  
1 . 7 E - 0 7  
1 .7E-07 
1 .1E-07 
7 .6E-08 
9 . 4 E - 0 8  
3 .6E-07 
3 .2E-07 
3 .4E-07 
3 . 1 E - 0 7  
3.3E-07 
3 . 2 E - 0 7  
1 .9E-07 
1 . 4 E - 0 7  

8 . 7 E - 0 8  
9.OE-08 
1 .OE-07 
1.8E-07 
1 .8E-07 
1.2E-07 
7 .9E-08 
9 .8E-08 
3 .8E-07 
3.3E-07 
3 .5E-07 
3 .2E-07 
3 .4E-07 
3.3E-07 
2.OE-07 
1.4E-07 

9 . 9 E - 0 8  
1.OE.07 
1 .1E-07 
2.OE-07 
2.1E-07 
1 . 4 E - 0 7  
9.OE-08 
1 .1E-07 
4 . 3 E - 0 7  
3 .8E-07 
4.OE-07 
3.7E-07 
3 .9E-07 
3.8E-07 
2 .3E-07 
1 .6E-07 

D i s t a n c e  ( m )  

D i r e c t i o n  1654 1384 2183 2249 1725 2457 1689 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

1 .6E-07 
1 . 7 E - 0 7  
1 .9E-07 
3 .3E-07 
3 .4E-07 
2 .2E-07 
1 . 5 E - 0 7  
1 . 8 E - 0 7  
7 .1E-07 
6 . 3 E - 0 7  
6 . 7 E - 0 7  
6 . 1 E - 0 7  
6 . 5 E - 0 7  
6 . 3 E - 0 7  
3 . 8 E - 0 7  
2 . 7 E - 0 7  

2 .2E-07 
2 . 3 E - 0 7  
2 .6E-07 
4 . 5 E - 0 7  
4 .6E-07 
3.OE-07 
2.OE-07 
2 .5E-07 
9 .4E-07 
8 . 6 E - 0 7  
9 . 2 E - 0 7  

8.8E - 07 

5 .2E-07 
3 . 6 E - 0 7  

a . 4 ~ - 0 7  

a . 6 ~ - 0 7  

1 .OE-07 
1 .OE-07 
1.2E-07 
2 .1E-07 
2.1E-07 
1 .4E-07 
9 .3E-08 
1 . 1 E - 0 7  
4 . 4 E - 0 7  
3 .9E-07 
4 . 1 E - 0 7  
3 .8E-07 
4.OE-07 
3 .9E-07 
2 .4E-07 
1 .7E-07 

9 . 6 E - 0 8  
,1.OE-07 
1 . 1 E - 0 7  
2.OE-07 
2.OE-07 
1 . 3 E - 0 7  
8.8E- 0 8  
1 . 1 E - 0 7  
4 . 2 E - 0 7  
3 . 7 E - 0 7  
3 .9E-07 
3 . 6 E - 0 7  
3 . 8 E - 0 7  
3 .7E-07 
2 .3E-07 
1 . 6 E - 0 7  

1 .5E-07 
1 . 6 E - 0 7  
1 . 8 E - 0 7  
3 . 1 E - 0 7  
3 .2E-07 
2 .1E-07 
1 .4E-07 
1 .7E-07 
6 .6E-07 
5 .9E-07 
6.2E-07 
5 . 7 E - 0 7  
6.OE-07 
5 . 9 E - 0 7  
3 .5E-07 
2 .5E-07 

8 .3E-08 
8 . 6 E - 0 8  
9.6E - 08 
1.7E-07 
1.7E-07 
1.1E-07 
7 .6E-08 
9.4E-08 
3 .6E-07 
3 .2E-07 
3.4E-07 
3 .1E-07 
3.3E-07 
3 .2E-07 
1 .9E-07 
1.4E-07 

1 .6E-07 
1 .6E-07 
1 .8E-07 
3 .2E-07 
3 .3E-07 
2 .2E-07 
1 .4E-07 
1 .8E-07 
6 .8E-07 
6 . l E - 0 7  
6 .5E-07 
5 .9E-07 
6 . 3 E - 0 7  
6 . 1 E - 0 7  
3 .7E-07 
2 .6E-07 



J u n  8 .  ,1995 8 : 4 0  am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

S U M M A R Y  
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on 1983  2075 203 1 1 9 4 8  1980 1 7 4 1  

N 1 . 2 E - 0 7  l . l E - 0 7  l . l E - 0 7  1 . 2 E - 0 7  1 .2E-07  1 .5E-07  
NNW 1 . 2 E - 0 7  l . l E - 0 7  1 . 2 E - 0 7  1 . 3 E - 0 7  1 . 2 E - 0 7  1 .5E-07  

NW 1 . 4 E - 0 7  1 . 3 E - 0 7  1 . 3 E - 0 7  1 . 4 E - 0 7  1 . 4 E - 0 7  1 .7E-07  
W N W  2 . 4 E - 0 7  2 . 2 E - 0 7  2 .3E-07  2 . 5 E - 0 7  2 . 4 E - 0 7  3.OE-07 

W 2 . 5 E - 0 7  2 . 3 E - 0 7  2 . 4 E - 0 7  2 . 6 E - 0 7  2 . 5 E - 0 7  3 . 1 E - 0 7  
wsw 1 . 6 E - 0 7  1 . 5 E - 0 7  1 . 6 E - 0 7  1 . 7 E - 0 7  1 . 6 E - 0 7  2. l .E-07 

sw l . l E - 0 7  1.DE-07 1.OE-07 l . l E - 0 7  l . l E - 0 7  1 . 4 E - 0 7  
ssw 1 . 4 E - 0 7  1 . 3 E - 0 7  1 . 3 E - 0 7  1 . 4 E - 0 7  1 . 4 E - 0 7  1 .7E-07  

S 5 . 2 E - 0 7  4 . 8 E - 0 7  5.OE-07 5 . 3 E - 0 7  5 . 2 E - 0 7  6 . 5 E - 0 7  
S S E  4 . 6 E - 0 7  4 . 2 E - 0 7  4 .4E-07  4 . 7 E - 0 7  4 . 6 E - 0 7  5 . 8 E - 0 7  

S E  4 . 9 E - 0 7  4 . 5 E - 0 7  4 . 7 E - 0 7  5.OE-07 4 . 9 E - 0 7  6 .1E-07  
E S E  4 . 5 E - 0 7  4 . 1 E - 0 7  4 . 3 E - 0 7  4 . 6 E - 0 7  4 . 5 E - 0 7  5 . 6 E - 0 7  

E 4 . 7 E - 0 7  4 . 4 E - 0 7  4 . 5 E - 0 7  4 . 9 E - 0 7  4 . 7 E - 0 7  5 .9E-07  
ENE 4 . 6 E - 0 7  4 . 3 E - 0 7  4 .4E-07  4 . 8 E - 0 7  4 . 6 E - 0 7  5.8E-07 

N E  2 . 8 E - 0 7  2 . 6 E - 0 7  2 .7E-07  2 . 9 E - 0 7  2 . 8 E - 0 7  3 .5E-07  
NNE 2.OE-07 1 . 8 E - 0 7  1 .9E-07  2.OE-07 2.OE-07 2 .4E-07  
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F a c i  1 i t v :  

C A P ~ ~ - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O . R T  

Non - Radon I n d i  v i  d u a l  Assessment 
A p r  28. 1995 1:23 pm 

NALD ENVIRONMENTAL MANAGEMENT PROJECT 
Addres;: P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

2.94E - 02 

A t  T h i s  L o c a t i o n :  969 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

. Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  8 ,  1 = P r o c e s s ,  2 = b l d g  v e n t  

D a t a s e t  Name: 9 4 - P L A N T 8 - ( I ) - G 1  
D a t a s e t  Date :  A p r  28,  1995 1 :23  pm 

W i  n d  Fi 1 e: WNDFI  LES\WI ND94. WND 
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MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  969 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  f a t a l  Cancer  R i s k :  3 .83E-07  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrern/y 1 

GONADS 9 . 4 7 E - 0 5  
BREAST 1 .08E-04  
R M A R  2 . 3 3 E - 0 3  
LUNGS 2 . 2 7 E - 0 1  
THYROID 9 . 2 2 E - 0 5  
ENDOST 3 . 2 3 E - 0 2  
RMNDR 2.62E - 03  

EFFEC ' 2 .94E-02  



A p r  28. 1995 1:23 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S o u r c e  Source  
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  C i  / y  

U - 234 
U - 2 3 5  
U - 2 3 6  
U - 238 
RA - 226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 1.00 6 . 6 E - 0 5  9 .5E-06 7.6E-05 
Y 1.00 3 . 5 E - 0 6  5 .1E-07 4 .1E-06 
Y 1 .00 2 .4E-06 3 . 5 E - 0 7  2 .8E-06 

W 1.00 5 . 9 E - 0 8  8 .5E-09 6.8E-08 
W 1.00 2 . 4 E - 0 7  3 . 4 E - 0 8  2.7E-07 
Y 1 .00 2 . 5 E - 0 6  3 . 6 E - 0 7  2 .9E-06 

Y 1.00 a . 8 ~ - 0 5  I . Z E - O ~  L O E - O ~  

Y L O O  ~ ~ - 0 7  2 . 5 ~ - o a  2 . 0 ~ - 0 7  
Y 1.00 4.OE-07 5 . 6 E - 0 8  4.5E-07 
Y 1.00 3 . 7 E - 0 4  5 . 3 E - 0 5  4.2E-04 

SITE I N F O R M A T I O N  

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  n g  H e i g h t :  950 m 

SY NOPS I S 
Page 2 



. 

Apr 28, 1995 1:23 pm 

SOURCE I N F O R M A T I O N  

Source Number: 1 2 

S tack  H e i g h t  ( m ) :  13 .72  15 .60  
Diamete r  ( m ) :  0 . 2 0  1 .00  

Plume R ise  
Momentum ( m / s ) :  1.31E+01 1.14E+01 
( E x i t  Vel o c i  t y  1 

I 

AGRICULTURAL D A T A  

Vegetab l  e M i  1 k 

F r a c t i o n  Home Produced:  0.700 0 .399  
F r a c t i o n  From Assessment Area:  0.300 0 .601  

F r a c t i o n  Impor ted :  0.000 0.000 

S Y  N O P S  i S 
Page 3 

Meat 

0 . 4 4 2  
0 . 5 5 8  
0 . 0 0 0  

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1252 1207 1926 1561 1265 969 1070 1137 1171 1312 
1308 1318 1238 1236 1850 1382 1190 1186 1731 1695 



C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  28,  1995 1 :23  pm 

F a c i l i t y :  FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  8 . . 1  = P r o c e s s ,  2 = b l d g  v e n t  

D a t a s e t  Name: 9 4 - P L A N T 8 - ( I I - G 1  
O a t a s e t  Date :  Apr  28 ,  1995 1:23 pm 

Wind F i l e :  W N D F I  LES\WIND94. WND 



Apr 28,  1995 1:23 prn 

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d  i v i  d u a l  

(mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

9 .47E-05 
1 .08E-04 
2.33E -03  
2 .27E-01 
9 .22E-05 
3 .23E-02 
2.62E -03  

EFFEC 2.94E - 02 

PATHWAY E F F E C T I V E  D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION. 1.86E-03 
I NHA LAT I ON 2.75E-02 
A I R  I M M E R S I O N  2.74E-09 
GROUND S U R F A C E  1 .83E-05 
INTERNAL 2 .93E-02 
EXTERNAL 1.83E - 0 5  

TOTAL 2.94E - 02 

SUMMARY 
Page 1 



A p r  28 ,  1 9 9 5  1 :23  pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

U - 234 
U - 2 3 5  
U - 236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

S e l  e c t e d  
I n d i v i d u a l  

( m r e m / y )  

1.25E-02 
6 . 3 5 E - 0 4  
4 . 3 3 E - 0 4  
1 . 4 7 E - 0 2  
1 . 5 8 E - 0 6  
2 . 5 6 E - 0 6  
8 . 5 6 E - 0 4  
6 . 0 0 E - 0 5  
1 . 9 3 E - 0 4  
4.25E - 05  

2 . 9 4 E - 0 2  

SUMMARY 
Page 3 



Apr 2 8 ,  1995 1 :23  pm . . 

C A N C E R  R I S K  SUMMARY 

Cancer  

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a ' t a l  Cancer  R i s k  

LEUKEMIA 
B O N E  
T H Y R O I D  
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1. OOE - 08 
3.73E-07 
6 .10E-  14 
4 .19E-  10 
3 . a 3 ~ - 0 7  
4 . 1 9 E - 1 0  

3 .  a 3 ~  - 07 

SUMMARY 
Page 3 

2 .62E-09 
1 .72E-09 
2 . l l E - 1 1  
2 . 4 0 E - 1 0  
3 . 7 2 E - 0 7  
1 . 6 6 E - 1 0  
4.85E- 10 
1 . 5 1 E -  10 
9.34E- 11 
5.47E - 0 9  
1.14E- 10 

3.83E - 0 7  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 



Apr  28,. 1995 1:23 pm 

Nuc l  i de 

U - 234 
u - 235 
U - 236 
U - 238 
R A  - 2 2 6  
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .60E-07 
8 .30E-  09 
5 .54E-09 
1.89E - 07 
2.03E- 11 
2 .57E-  11 
1 . 7 2 E - 0 8  
4 .91E-  10 
1 . 0 9 E - 0 9  
1 .31E-09 

3.83E-07 

SUMMARY 
Page  4 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1252 1207 1926 1561 1265 969 1070 

5 . ? E 4 3  
6 2 E - 0 3  

6.OE-03 
6.5E-03 
6 .9E-03 
1 . 2 E - 0 2  
1 . 4 E - 0 2  
8 . 6 E - 0 3  
5.4E-03 
6 .5E-03 
6 . 9 E - 0 3  
1 . 9 E - 0 2  
2 . 1 E - 0 2  
2.OE-02 
2 .2E-02 
2 . 3 E - 0 2  
1 .5E-02 
1.OE-02 

3.4E-03 
3.6E-03 
4.OE-03 
6 .7E-03 
7.4E-03 
4 .8E-03 
3 .1E-03 
3.8E-03 
4 .8E-03 
1 .2E-02 
1 .3E-02 
1.2E-02 
1.3E-02 
1.3E-02 
8.OE-03 
5.6E-03 

4 .4E-03 5.7E-03 
6 .1E-03 
6 .5E-03 
1.1E-02 
1 . 3 E - 0 2  
8 .2E-03 
5 . 2 E - 0 3  
6 . 1 E - 0 3  
6 . 6 E - 0 3  
1 .8E-02 
2.OE-02 
1 .9E-02 
2 .1E-02 
2 .2E-02 
1.4E-02 
9 .6E-03 

7 . 5 E - 0 3  
8 . 3 E - 0 3  
8 . 6 E - 0 3  
1 . 4 E - 0 2  

6.8E-03 
7 .4E-03 
7 .8E-03 
1 .3E-02 
1 .6E-02 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

4.7E-03 
5.1E-a3 
8 .6E-03 

6 .6E-03 
l . l E - 0 2  
1 . 3 E - 0 2  
8.3E- 03 
5.2E-03 
6 .2E-03 
6 .7E-03 
1 .9E-02 
2.OE-02 
2.OE-02 
2 .2E-02 
2.2E-02 
1.4E-02 
9 .7E-03 

9 .8E-03 
6 .3E-03 
.4 .1  E -  03 
4.9E-03 
5.6E-03 
1.5E-02 
1.6E-02 
1.5E-02 
1 . 7 E - 0 2  
1 .7E-02 
1.1E-02 
7.4E-03 

1 . 8 E - 0 2  
l.lE-02 
6 . 9 E - 0 3  

1 .OE-02 
6.2E-03 
7 .3E-03 8.OE-03 

8 . 3 E - 0 3  
2 . 3 E - 0 2  
2 . 5 E - 0 2  
2 .5E-02 
2 . 8 E - 0 2  
2 .9E-02 
1 . 9 E - 0 2  
1 . 3 E - 0 2  

7 .7E-03 
2 .1E-02 
2 .3E-02 
2.3E-02 
2.5E-02 
2.7E-02 
1.7E-02 
1 .2E-02 

D i s t a n c e  ( m )  

D i r e c t i o n  1137 1171 1312 1308 1318 1238 1236 

6 .4E-03 
6 . 9 E - 0 3  
7 .4E-03 
1.2E-02 
1 .5E-02 
9 .3E-03 

6 .2E-03 
6 .7E-03 
7 . 1 E - 0 3  
1 . 2 E - 0 2  
1 . 4 E - 0 2  
9.OE-03 

5.4E-03 
5.9E-03 
6 .3E-03 
1 . 1 E - 0 2  
1 .2E-02 
7 .8E-03 

5.5E-03 
5 .9E-03 
6.3E-03 
1 .1E-02 
1 .2E-02 
7 .8E-03 

5 . 4 E - 0 3  
5 .8E-03 
6 . 2 E - 0 3  
1 . 1 E - 0 2  
1 . 2 E - 0 2  
7 .8E-03 
4 .9E-03 

5 . 8 E - 0 3  
6 .3E-03 
6 . 7 E - 0 3  
1 . 1 E - 0 2  
1 .3E-02 
8 . 4 E - 0 3  
5 . 3 E - 0 3  

5 .8E-03 
6.3E-03 
6 .7E-03 
1 .1E-02 
1 .3E-02 
8 .4E-03 
5 .3E-03 
6 .3E-03 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
E S E  

5.8E-03 
6.9E-03 
7 .3E-03 

5.6E-03 
6.7E-03 
7 . 1 E - 0 3  

5.OE-03 
5 9 E - 0 3  
6.4E-03 

5 .9E-03 
6 . 4 E - 0 3  
1 .8E-02 

6 . 3 E - 0 3  
6 . 8 E - 0 3  
1 .9E-02 

6 . 8 E - 0 3  
1 . 9 E - 0 2  
2.1E-02 

2.OE-02 
2.2E-02 
2.2E-02 
2.4E-02 
2.5E-02 
1.6E-02 
l . l E - 0 2  

2.OE-02 
2 . 2 E - 0 2  
2 . 1 E - 0 2  
2 .3E-02 
2 . 4 E - 0 2  
1 . 5 E - 0 2  
1.OE-02 

1.8E-02 
1.9E-02 
1.9E-02 
2.OE-02 
2 .1E-02 
1 .3E-02 
9.2E -03 

1 .8E-02 
1.9E- 0 2  
1.9E-02 
2.1E-02 
2.1E-02 
1 . 3 E - 0 2  
9 . 2 E - 0 3  

1.9E-02 
1 .8E-02 
2.OE-02 
2 .1E-02 
1 . 3 E - 0 2  
9 . 1 E - 0 3  

2 . 1 E - 0 2  
2.OE-02 
2 .2E-02 
2 . 2 E - 0 2  
1 . 4 E - 0 2  
9 . 8 E - 0 3  

2.OE-02 
2 .2E-02 
2 .3E-02 
1 .4E-02 
9 .9E-03 

E 
E N E  

N E  
NNE 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i r e c t i o n  1850 1382  1190 1186 1 7 3 1  1695  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

3 . 6 E - 0 3  
3 . 8 E - 0 3  
4 . 2 E - 0 3  
7 .OE-03  
7 . 8 E - 0 3  
5.OE-03 
3 . 3 E - 0 3  
4 .OE-03  
5.OE-03 
1.2E-02 
1 . 3 E - 0 2  
1 . 2 E - 0 2  
1 . 3 E - 0 2  
1 . 4 E - 0 2  
8 . 4 E - 0 3  
5 . 9 E - 0 3  

5 . 1 E - 0 3  
5 . 5 E - 0 3  
5 . 9 E - 0 3  
1 .OE-02  

7 . 3 E - 0 3  
4 . 7 E - 0 3  
5 . 6 E - 0 3  
6 . 1 E - 0 3  
1 . 7 E - 0 2  
1.8E- 02 
1 . 8 E - 0 2  
1 . 9 E - 0 2  
2.OE-02 
1 . 2 E - 0 2  
8 . 6 E - 0 3  

i . 2 E - 0 2  

6 .1E-03  
6 .6E-03  
7.OE-03 
1 . 2 E - 0 2  
1 . 4 E - 0 2  
8 . 8 E - 0 3  
5 . 5 E - 0 3  
6 . 5 E - 0 3  
7.OE-03 
2.OE-02 
2 .1E-02  
2 . 1 E - 0 2  
2 . 3 E - 0 2  
2 .4E-02  
1 S E - 0 2  
1.OE-02 

6 .1E-03  
6 . 6 E - 0 3  
7.OE-03 
1 . 2 E - 0 2  
1 . 4 E - 0 2  

5 . 6 E - 0 3  
6 . 6 E - 0 3  
7.OE-03 
2.OE-02 
2 . 1 E - 0 2  
2. IE-02 
2 .3E-02  
2 .4E-02  
1 . 5 E - 0 2  
1.OE-02 

a ~ ~ - 0 3  

3 . 9 E - 0 3  
4 .2E-03  
4 . 5 E - 0 3  
7 . 6 E - 0 3  
8 . 5 E - 0 3  
5 . 5 E - 0 3  
3 . 6 E - 0 3  
4 . 3 E - 0 3  
5 . 2 E - 0 3  
1 . 3 E - 0 2  
1 . 4 E - 0 2  
1 . 4 E - 0 2  
1 . 5 E - 0 2  
1 . 5 E - 0 2  
9 . E -  03 
6 . 5 E - 0 3  

4.  O E  - 03 
4 . 3 E - 0 3  
4 . 6 E - 0 3  
7 . a ~ - o 3  
a . a ~ - 0 3  
5 . 6 E - 0 3  
3 . 7 E - 0 3  
4 . 4 E - 0 3  
5.3E - 0 3  
1 . 4 E - 0 2  
1 . 5 E - 0 2  
1 . 4 E - 0 2  
1.5E - 0 2  
1 . 5 E - 0 2  
9.5E- 03 
6 . 7 E - 0 3  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  ( m )  

D i  r e c t i  on 1252 1207 1926 1561 1265 969 1070 
~~ 

N 7 .3E-08 7 . 6 E - 0 8  4.3E-08 5.6E-08 7 .2E-08 9 . 6 E - 0 8  8 . 7 E - 0 8  
NNW 7 . 9 E - 0 8  8 .3E-08 4 .5E-08 6.OE-08 7.8E-08 l . l E - 0 7  9 . 5 E - 0 8  

NW 8 . 5 E - 0 8  8 .8E-08 5.OE-08 6 . 5 E - 0 8  8 . 4 E - 0 8  l . l E - 0 7  1.OE-07 
W N W  1 . 4 E - 0 7  1 . 5 E - 0 7  8 .5E-08 l . l E - 0 7  1.4E-07 ! .9E-07 1.7E-07 

W 1.7E-07 1 . 8 E - 0 7  9 .4E-08 1 . 3 E - 0 7  1 .7E-07 2 .3E-07 2.l.E-07 

sw 6 .6E-08 6 . 9 E - 0 8  3 .9E-08 5.1E-08 6.5E-08 8 . 8 E - 0 8  7 .9E-08 
ssw 7 .9E-08 8 . 2 E - 0 8  4 .7E-08 6 . 1 E - 0 8  7 .8E-08 1.OE-07 9 .3E-08 

S 8 . 5 E - 0 8  8 . 8 E - 0 8  6 .1E-08 7.1E-08 8 . 4 E - 0 8  l . l E - 0 7  9 .8E-08 
S S E  2 .4E-07 2 .5E-07 1.5E-07 1 .9E-07 2.4E-07 3.OE-07 2 .8E-07 

S E  2 .6E-07 2 .7E-07 1 .6E-07 2 .1E-07 2 .6E-07 3 .3E-07 3 .1E-07 
E S E  2 .5E-07 2 .6E-07 1.5E-07 2.OE-07 2.5E-07 3 . 2 E - 0 7  3.OE-07 

E 2 .8E-07 2 .9E-07 1.7E-07 2.2E-07 2.8E-07 3 .6E-07 3.3E-07 
ENE 2 .9E-07 3.OE-07 1.7E-07 2.2E-07 2.9E-07 3 .8E-07 3 .5E-07 

N E  1 .8E-07 1 .9E-07 1.OE-07 1 .4E-07 1 .8E-07 2 .5E-07 2 . 2 E - 0 7  
NNE 1 .3E-07 1 . 3 E - 0 7  7.2E-08 9 .5E-08 1 .2E-07 1 . 7 E - 0 7  1 .5E-07 

wsw l . l E - 0 7  l . l E - 0 7  6.OE-08 8.OE-08 1.OE-07 1 .4E-07 1 .3E-07 

D i s t a n c e  ( m )  

D i  r e c t i  on 1137 1171 1312 1308 1318 1238 1236 

N 8 . 1 E - 0 8  7 . 9 E - 0 8  6 .9E-08 6 .9E-08 6 . 9 E - 0 8  7 . 4 E - 0 8  7 .4E-08 
NNW 8 . 9 E - 0 8  8 .6E-08 7 .5E-08 7 .5E-08 7.4E-08 8.OE-08 8.OE-08 

NW 9 . 4 E - 0 8  9 . 1 E - 0 8  8.OE-08 8.OE-08 8.OE-08 8 . 6 E - 0 8  8 . 6 E - 0 8  
W N W  1 .6E-07 1 . 5 E - 0 7  1 .4E-07 1 .4E-07 1 .4E-07 1 .5E-07 1 .5E-07 

W 1 .9E-07 1 .9E-07 1 .6E-07 1 .6E-07 1.6E-07 1 . 7 E - 0 7  1 . 7 E - 0 7  
w s w  1 . 2 E - 0 7  1 .2E-07 1.OE-07 1.OE-07 1.OE-07 l . l E - 0 7  l . l E - 0 7  

sw 7 .4E-08 7 . 2 E - 0 8  6 .3E-08 6 . 3 E - 0 8  6 .2E-08 6 .7E-08 6 . 7 E - 0 8  
ssw 8 . 8 E - 0 8  8 .5E-08 7 .5E-08 7.5E-08 7.5E-08 8.OE-08 8.OE-08 

S 9 . 3 E - 0 8  9.OE-08 8 . 2 E - 0 8  8 .2E-08 8 . 1 E - 0 8  8 . 6 E - 0 8  8 .6E-08 
S S E  2 .6E-07 2 .6E-07 2 .3E-07 2 .3E-07 2.3E-07 2 . 5 E - 0 7  2 .5E-07 

S E  2 . 9 E - 0 7  2 .8E-07 2 .5E-07 2 .5E-07 2 .5E-07 2 .7E-07 ' 2 . 7 E - 0 7  
E S E  2 .8E-07 2 . 7 E - 0 7  2.4E-07 2 .4E-07 2 .4E-07 2 .6E-07 2 .6E-07 

ENE 3 . 2 E - 0 7  3 .1E-07 2 .7E-07 2 .7E-07 2 .7E-07 2 .9E-07 2 . 9 E - 0 7  
N E  2 .OE-07 2.OE-07 1 .7E-07 1 .7E-07 1 .7E-07 1 . 8 E - 0 7  1 .8E-07 

N N E  1 . 4 E - 0 7  1 . 4 E - 0 7  1 .2E-07 1 . 2 E - 0 7  1 .2E-07 1 .3E-07 1 . 3 E - 0 7  

E 3 .1E-07 3.OE-07 2 .7E-07 2 .7E-07 2.6E-07 2 .8E-07 2 .8E-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a a i o n u c l  i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i r e c t i o n  1850 1382 1190 1186 1731 1695 

N 4 . 5 E - 0 8  6 . 5 E - 0 8  7 .7E-08 7 . 8 E - 0 8  4 . 9 E - 0 8  5 . 1 E - 0 8  
NNW 4 . 8 E - 0 8  7.OE-08 8 .4E-08 8 . 4 E - 0 8  5.2E-08 5 . 4 E - 0 8  

NW 5 . 2 E - 0 8  7 .5E-08 9.OE-08 9.OE-08 5 . 7 E - 0 8  5 . 9 E - 0 8  

W 1.OE-07 1 .5E-07 ! .8E-07 1 . 8 E - 0 7  l . l E - 0 7  l . l E - 0 7  
wsw 6 . 4 E - 0 8  9 .4E-08 1 . 1 E - 0 7  l . l E - 0 7  7.OE-08 7 .2E-08 

sw 4 . 1 E - 0 8  5 .9E-08 7.OE-08 7 .1E-08 4 .5E-08 4 . 6 E - 0 8  
ssw 5.OE-08 7 .1E-08 8 . 4 E - 0 8  8 .4E-08 5 .4E-08 5 . 6 E - 0 8  

S 6 . 2 E - 0 8  7 .8E-08 8 . 9 E - 0 8  8 . 9 E - 0 8  6 .5E-08 6 .6E-08 
SSE 1 . 6 E - 0 7  2.2E-07 2 .5E-07 2 .6E-07 1 .7E-07 1 . 8 E - 0 7  

S E  1 . 7 E - 0 7  2.4E-07 2 .8E-07 2 .8E-07 1 .9E-07 1.9E-0.7 
ESE 1.6E-07 2 .3E-07 2 .7E-07 2 .7E-07 1 .7E-07 1 . 8 E - 0 7  

E 1 .7E-07 2.5E-07 3.OE-07 3.OE-07 1 .9E-07 2.OE-07 
EN E 1 . 8 E - 0 7  2 .6E-07 3 .1E-07 3.1E-07 1 .9E-07 2.OE-07 

NE l . l E - 0 7  1 .6E-07 1 . 9 E - 0 7  1 . 9 E - 0 7  1 .2E-07 1 .2E-07 
NNE 7 .6E-08 l . l E - 0 7  1 .3E-07 1 .3E-07 8 .3E-08 8 . 5 E - 0 8  

W N W  9.OE-08 1 . 3 E - 0 7  1 .5E-07 1 .5E-07 9 .8E-08 1.OE-07 



F a c i  1 i t y  : 
Add r e s  s : 

C i t y :  
S t a t e :  

C A P 8 8 - P C  
. .  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y . N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
A p r  27. 1995 3 :41  pm 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P . O .  BOX '538704 
7400 W I  LLEY ROAD 
C I N C I N N A T I  
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2 .18E-02 

A t  T h i s  L o c a t i o n :  1265 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  8 ,  1 = P r o c e s s ,  2 = b l d g  v e n t  

D a t a s e t  Name: 9 4 - P L A N T 8 - ( I I - G 2  
D a t a s e t  D a t e :  A p r  27,  1995 3:27 pm 

Wind F i l e :  WNOFILES\WIND94.WND 
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MAXIMALLY E X P O S E D  INDIV IDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  R i s k :  2 . 8 5 E - 0 7  

I 2 6 5  M e t e r s  E a s t  N o r t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

G O N A D S  
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi V a l  e n t  

( m r e m / y  1 

6 . 9 7 E - 0 5  
7 . 9 4 E - 0 5  
1 . 7 1 E - 0 3  
1 . 6 9 E - 0 1  
6 . 7 8 E - 0 5  
2 . 3 7 E - 0 2  
1 . 9 2 E - 0 3  

2 . 1 8 E - 0 2  



1 2 0 6  

Apr 27, 1995 3:41 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Nuc l  i d e  C1 a s s  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

S i z e  
- 
1 . 0 0  
1 . o o  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 0 0  
1.00 

S o u r c e  Source  
#1 #2 

C i / y  C i / y  

5 . 6 E - 0 5  5 . 5 E - 0 6  
3 . 5 E - 0 6  5. l .E-07 
2.4E-06 3 . 5 E - 0 7  
8 . 8 E - 0 5  1 . 2 E - 0 5  
5 .9E-08 8 . 5 E - 0 9  
2 .4E-07 3 . 4 E - 0 8  
2 .5E-06 3 . 6 E - 0 7  
1 .8E-07 2 . 5 E - 0 8  
4.OE-07 5 .6E-08 
3 . 7 E - 0 4  5 . 3 E - 0 5  

TOTAL 
C i  / y  

7.6E-05 
4.1E-06 
2.8E-06 
1.OE-04 
6.8E-08 
2.7E-07 
2.9E-06 
2 . O E - 0 7  
4 .5E-07 
4 .2E-04 

SITE INFORMATION 

T e m p e r a t u r e  : 12 d e g r e e s  c 
P r e c i  p i  t a t  i on : 98 cm/y 
M i  x i  n g  H e i g h t :  950 rn 

S Y  NOPS I S 
Page 2 
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SOURCE I N F O R M A T I O N  

Source  Number: 1 2 

Stack  H e i g h t  (m): 13 .72  15 .60  
Diamete r  ( m ) :  0 .20  1.00 

Plume R i s e  
Momentum ( m / s )  : 1.31E+01 1.14Ei01  
( E x i t  V e l o c i t y )  

AGRICULTURAL D A T A  

Vegetab l  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0.399 0 . 4 4 2  
F r a c t i o n  F r o m  Assessment Area:  0 .300  0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  Impor ted :  0 .000 0.000 0 .000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1265 1537 2001 1897 2573 2273 2298 1631 1468 2305 
2372 1699 2333 1596 1913 2005 1958 1839 1870 1809 



C A P 8 8 - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
A p r  2 7 ,  1995 3 : 4 1  pm 

F a c i  1 i t y :  F E R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  8 ,  1 = P r o c e s s ,  2 = b l d g  v e n t  

D a t a s e t  Name: 9 4 - P L A N T 8 - ( I ) - G 2  
D a t a s e t  D a t e :  Apr  27,  1995 3:27 pm 

Wind F i l e :  WNDFILES\WIND94.WND 
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ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  d u a l  

(rnrern/y 1 

GONADS 6.97E-05 
BREAST 7 3 4 E - 0 5  
R M A R  1 .71E-03 
LUNGS 1 . 6 9 E - 0 1  
T H Y R O I D  6 .78E-05 
ENDOST 2 .37E-02 
RMNDR 1 .92E-03 

EFFEC 2 .18E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

SUMMARY 
Page 1 

INGESTION 1 .36E-03 
I NHA LATI  O N  2 .05E-02 
A I R  I M M E R S I O N  2 .04E-09 
GROUND SURFACE 1 .36E-05 
INTERNAL 2 .18E-02 
EXTERNAL 1 .36E-05 

TOTAL 2.18E-02 



7 2 0 6  

Apr 27,  1995 3 : 4 1  pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

(mrern/y) 

U - 234 
U - 235 
U - 236 
U - 2 3 8  
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

9 . 2 7 E - 0 3  
4 . 7 2 E - 0 4  
3 . 2 2 E - 0 4  
1 . 0 9 E - 0 2  
1 . 1 6 E - 0 6  
1 . 8 8 E - 0 6  
6 . 3 7 E - 0 4  
4 . 4 6 E - 0 5  
1 . 4 3 E - 0 4  
3 . 1 3 E - 0 5  

SUMMARY 
Page 2 

TOTAL 2 . 1 8 E - 0 2  



Apr 2 7 .  1 9 9 5  3 : 4 1  pm 

Cancer  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 .92E-09  
1 . 2 6 E - 0 9  
1 .56E-  11 
1 . 7 7 E -  10 
2 . 7 7 E - 0 7  
1 . 2 2 E - 1 0  
3 . 5 7 E -  10 

' 1 .12E-10  
6 . 8 8 E -  11 
4 .00E-09  
8 . 4 2 E -  11 

TOTAL 2 .85E-07  

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 7 . 3 3 E - 0 9  
INHALATION 2 .77E-07  
A I R  I M M E R S I O N  4.54E- 14 
GROUND S U R F A C E  3 . 1 3 E -  10 
INTERNAL 2 . 8 5 E - 0 7  
EXTERNAL 3 . 1 3 E - 1 0  

TOTAL 2 .85E-07  
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A p r  2 7 ,  1 9 9 5  3 : 4 1  pm 

N u c l  i de 

NUCLIDE RISK SUMMARY 

U - 234 
U - 235 
U - 236 
U - 2 3 8  
RA-226 . . 

RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 .19E-07  
6 .18E-09  
4 .12E-09  
1 . 4 1 E - 0 7  
1 . 5 l E - 1 1  
1 .90E-  11 
1 . 2 8 E - 0 8  
3 . 6 5 E -  10 
8 .08E-  10 
9 .70E-  10 

2 .85E-07  

7 2 0 6  

SUMMARY 
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INDIVIDUAL E F F E C T I V E  D O S E  EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

~~ -~ 

D i  r e c t i  on 1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

5 .6E-03 
6.OE-03 
6 .4E-03 
1 . 1 E - 0 2  
1 . 3 E - 0 2  
8 . 1 E - 0 3  
5.1E-03 
6.OE-03 
6 .  SE-03 
1 . 8 E - 0 2  
2.OE-02 
1 .9E-02 
2 . 1 E - 0 2  
2 . 2 E - 0 2  
1 .4E-02 
9.5E-03 

4 . M -  03 
4 . 7 E - 0 3  
5.1E-03 
8 . 7 E - 0 3  
9 . 9 E - 0 3  
6 .3E-03 
4.OE-03 
4 .8E-03 
5.5E-03 
1 .5E-02 
1 .6E-02 
1 . 5 E - 0 2  
1 .7E-02 
1 .7E-02 
1 . 1 E - 0 2  
7 .5E-03 

3.2E -03  
3.4E-03 
3 .7E-03 
6 .2E-03 
6 .9E-03 
4 .4E-03 
2.9E-03 
3 .5E-03 
4 .6E-03 
1 .1E-02 
1 .2E-02 
1 . 1 E - 0 2  
1 .2E-02 
1 .2E-02 
7 .5E-03 
5 .3E-03 

3 .4E-03 
3 .6E-03 
3 .9E-03 
6 . 7 E - 0 3  
7 .4E-03 
4 .8E-03 
3 . 1 E - 0 3  
3 . 7 E - 0 3  
4 .8E-03 
1 .2E-02 
1 .3E-02 
1 . 2 E - 0 2  
1.3E-02 
1 . 3 E - 0 2  
8 . 1 E - 0 3  
5 . 7 E - 0 3  

2 .3E-03 
2 .4E-03 
2 . 6 E - 0 3  
4 . 5 E - 0 3  
4 . a ~ - o 3  
3 . 1 E - 0 3  
2 .1E-03 
2 .5E-03 
4.OE-03 
8.OE-03 
a. 6 ~ -  03 
~ . o E - o ~  
8 . 6 E - 0 3  
8.5E-03 
5.2E-03 
3 . 7 E - 0 3  

2 .7E-03 
2 .8E-03 
3 .1E-03 
5 .3E-03 
5.7E-03 
3.7E - 0 3  
2.4E-03 
3.OE-03 
4.3E-03 
9 .4E-03 
1.OE-02 
9 . 4 E - 0 3  
1.OE-02 
1.OE-02 
6 .3E-03 
4.4E-03 

2 .7E-03 
2 .8E-03 
3 . 1 E - 0 3  
5 . X - 0 3  
5 .6E-03 
3 .7E-03 
2 .4E-03 
2 .9E-03 
4 .3E-03 
9 .3E-03 
1.OE-02 
9.3E-03 
1 .OE-02 
1.OE-02 
6 .2E-03 
4 .3E-03 

-~ 

O i s t a n c e  (in) 

~~ ~ ~~ ~ 

D i r e c t i o n  1 6 3 1  1468 2305 2372 1699 2333 1596 

N 
NNW 

NW 
W N W  

W 
w s w  
sw 

ssw 
S 

SSE 
SE 

E S E  
E 

E N E  
N E  

NNE 

4 . 1 E - 0 3  
4.4€-03 
4 . 8 E - 0 3  
8 . 1 E - 0 3  
9 . 2 E - 0 3  
5 .8E-03 
3 . 7 E - 0 3  
4 . 5 E - 0 3  
5 . 3 E - 0 3  
1 . 4 E - 0 2  
1 . 5 E - 0 2  
1 .4E-02 
1 . 6 E - 0 2  
1 . 6 E - 0 2  
9 . 9 E - 0 3  
6 . 9 E - 0 3  

4 .7E-03 
5. O E  - 03 
5.4E-03 
9 . 2 E - 0 3  
1 . 1 E - 0 2  
6 .7E-03 
4 . 3 E - 0 3  
5 . 1 E - 0 3  
5 .7E-03 
1 .6E-02 
1.7E-02 
1 . 6 E - 0 2  
1 .8E-02 
1 .8E-02 
1 .1E-02 
7 . 9 E - 0 3  

2.6E-03 
2 .8E-03 
3.OE-03 
5.2E-03 
5.6E-03 
3 . 6 E - 0 3  
2 .4E-03 
2 .9E-03 
4 .3E-03 
9 .3E-03 
9 .9E-03 
9 .3E-03 
1.OE-02 
1 .OE-02 
6.1E-03 
4 . 3 E - 0 3  

2 .5E-03 
2 . 7 E - 0 3  
2 .9E-03 
5.OE-03 
5.4E - 0 3  
3 . 5 E - 0 3  
2 . 3 E - 0 3  
2 .8E-03 
4 . 2 E - 0 3  
8 . 9 E - 0 3  
9 .6E-03 
8.9E-  03 
9 . 6 E - 0 3  
9.6E-03 
5.9E- 03 
4 . 2 E - 0 3  

3 .9E-03 
4.2E-03 
4 . 5 E - 0 3  
7 .7E-03 
8 . 6 E - 0 3  
5 .5E-03 
3 .6E-03 
4 .3E-03 
5 .1E-03 

1 . 5 E - 0 2  
1 .4E-02 
1 . 5 E - 0 2  
1 .5E-02 
9 . 4 E - 0 3  
6 . 5 E - 0 3  

1.3EIC2 

2.6E-03 
2.7E-  03 
3.OE-03 
5 .1E-03 
5.5€-03 
3.6E-03 
2.4E -03  
2.9E-03 
4 .2E-03 
9 . 1 E - 0 3  
9 .8E-03 
9 .1E-03 
9.8E-03 
g . a ~ - 0 3  
6.OE-03 
4.3E-03 

4 .2E-03 
4 .5E-03 
4 .9E-03 
a. 3 ~ - 0 3  
9 . 4 E - 0 3  
6.OE-03 
3 .8E-03 
4 .6E-03 
5.4E-03 
1 .4E-02 
1 . 6 E - 0 2  
1 . 5 E - 0 2  
1 .6E-02 
1 .6E-02 
1 .OE-02 
7 .1E-03 



Apr 27 ,  1995 3 : 4 1  pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  ( r n )  

D i r e c t i o n  1913 2005 1958 1839 1870 1809 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

, SE 
E S E  

E 
ENE 

N E  
NNE 

~~ ~ 

3 .4E-03 3.2E-03 3.3E-03 
3 .6E-03 
3 -9f- 03 
6 .6E-03 
7.3E-03 
4 .7E-03 
3 .1E-03 
3 .7E-03 
4 .7E-03 
1 .2E-02 
1 . 3 E - 0 2  
1.2E-02 
1 .3E-02 
1.3E-02 
8.OE-03 
5.6E-03 

3 .3E-03 
3.7E- 03 
6 . 2 E - 0 3  
6 .8E-03 
4 .4E-03 
2 .9E-03 
3 .5E-03 
4 . 6 E - 0 3  
1 .1E-02 
1 .2E-02 
1 .1E-02 
1 .2E-02 
1.2E-02 
7.5E-03 
5.2E-03 

3 .5E-03 
3.8E-03 
6 .4E-03 
7 .1E-03 
4 .6E-03 
3.OE-03 
3.6E-03 
4 .7E-03 
1.1E-02 
1 .2E-02 
1.1E-02 
1.2E-02 
1.3E-02 
7.7E-03 
5.4E-03 

3.5E-03 
3.8E-03 
4 .1E-03 
7.OE-03 
7.7E-03 
5,OE-03 
3.2E-03 
3 .9E-03 
4 .9E-03 
1.2E-02 
1 .3E-02 
1 .2E-02 
1.3E-02 
1 .4E-02 
8.4E- 03 
5.9E-03 

3 .5E-03 
3 .7E-03 
4.OE-03 
6 . 8 E - 0 3  
7 . 6 E - 0 3  
4.9E-03 
3 .2E-03 
3 . 8 E - 0 3  
4 . 8 E - 0 3  
1 . 2 E - 0 2  
1 . 3 E - 0 2  
1 .2E-02 
1 .3E-02 
1 .3E-02 
8 . 2 E - 0 3  
5.8E-03 

3 . 6 E - 0 3  
3 .8E-03 
4 . 2 E - 0 3  
7 . 1 E - 0 3  
7 . 9 E - 0 3  
5 .1E-03 
3 .3E-03 
4,OE-03 
4 . 9 E - 0 3  
1 .3E-02 
1 . 3 E - 0 2  
1 . 3 E - 0 2  
1 .4E-02 
1 . 4 E - 0 2  
8 .6E-03 
6.OE-03 



A p r  2 7 ,  1995 3 : 4 1  pm SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

O i s t a n c e  ( m )  
~~ ~ - 

D i r e c t i o n  1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

7 .2E-08 5 . 7 E - 0 8  
7 .8E-08 6 . 1 E - 0 8  
8 . 3 E - 0 8  6 . 6 E - 0 8  
1 . 4 E - 0 7  l . l E - 0 7  
1 . 7 E - 0 7  1 . 3 E - 0 7  
1 .UE-07 8 . 1 E - 0 8  
6 . 5 E - 0 8  5 . 1 E - 0 8  
7 .8E-08 6 . 2 E - 0 8  
8 . 4 E - 0 8  7 . 1 E - 0 8  
2.4E-07 2.OE-07 
2 . 6 E - 0 7  2 .1E-07 
2 .5E-07 2.OE-07 
2.8E-07 2.2E-07 
2 .9E-07 2.2E-07 
1 . 8 E - 0 7  1.4E-07 
1 . 2 E - 0 7  9 . 6 E - 0 8  

4. O E  - 08 
4 .2E-08 
4 . 7 E - 0 8  
8.OE-08 
8 . 8 E - 0 8  
5 . 6 E - 0 8  
3 . 6 E - 0 8  
4 . 4 E - 0 8  
5.9E - 08 
1 . 4 E - 0 7  
1 . 5 E - 0 7  
1 . 4 E - 0 7  
1 .6E-07 
1 .6E-07 
9 . 6 E - 0 8  
6.7E - 08 

4 . 3 E - 0 8  2.8E-08 3 . 4 E - 0 8  3 .3E-08 
4 .6E-08 3.OE-08 3 . 6 E - 0 8  3 .5E-08 
5.OE-08 3 . 3 E - 0 8  3 . 9 E - 0 8  3 . 9 E - 0 8  
8 . 6 E - 0 8  5.7E-08 6 . 8 E - 0 8  6 . 7 E - 0 8  
9 . 6 E - 0 8  6 .1E-08 7 . 3 E - 0 8  7 .2E-08 
6 . l E - 0 8  3.9E-08 4 . 7 E - 0 8  4 . 6 E - 0 8  
3 .9E-08 2.6E-08 3 . 1 E - 0 8  3.OE-08 
4 . 8 E - 0 8  3 .2E-08 3 . 8 E - 0 8  3 . 7 E - 0 8  
6 .1E-08 5 .1E-08 5 . 5 E - 0 8  5 .4E-08 
1 .5E-07 1,OE-07 1 . 2 E - 0 7  1.2E-07 
1 .7E-07 l . l E - 0 7  1 . 3 E - 0 7  1 .3E-07 
1.6E-07 1.OE-07 1 . 2 E - 0 7  1 . 2 E - 0 7  
1 .7E-07 l . l E - 0 7  1 . 3 E - 0 7  1 .3E-07 
1 .7E-07 l . l E - 0 7  1 . 3 E - 0 7  1 . 3 E - 0 7  
1.OE-07 6 .7E-08 8.OE-08 7 . 9 E - 0 8  
7 .3E-08 4 . 7 E - 0 8  5 . 6 E - 0 8  5 . 6 E - 0 8  

D i r e c t i o n  1631 1468 2305 23 72 1699 2333 1596 

N 5.3E-08 
NNW 5 .6E-08 

NW 6.  1.E-08 
WNW 1 .OE-07 

W 1.2E-07 
wsw 7 .5E-08 

sw 4 . 8 E - 0 8  
ssw 5 .0E-08 

S 6 . 8 E - 0 8  
SSE 1 .8E-07 
SE 2.OE-07 

ESE 1 . 9 E - 0 7  
E 2.OE-07 

ENE 2 .1E-07 
NE 1 .3E-07 

NNE 8 . 9 E - 0 8  

6.OE-08 3 .3E-08 3 .2E-08 5.OE-08 3 . 3 E - 0 8  5 .4E-08 

7.OE-08 3 .8E-08 3 .7E-08 5 . 8 E - 0 8  3 . 8 E - 0 8  6 . 3 E - 0 8  
1 .2E-07 6 .6E-08 6 . 4 E - 0 8  9 . 9 E - 0 8  6 . 5 E - 0 8  l . l E - 0 7  
1 .4E-07 7 . 2 E - 0 8  6 . 9 E - 0 8  l . l E - 0 7  7 . 1 E - 0 8  1 . 2 E - 0 7  
8 . 6 E - 0 8  4 .6E-08 4 . 4 E - 0 8  7 .1E-08 4 . 5 E - 0 8  7 . 7 E - 0 8  
5 . 4 E - 0 8  3.OE-08 2 .9E-08 4 . 5 E - 0 8  3.OE-08 4 . 9 E - 0 8  
6 . 6 E - 0 8  3 .7E-08 3 . 5 E - 0 8  5 .5E-08 3 . 6 E - 0 8  5 . 9 E - 0 8  
7 .4E-08 5.4E-08 5 . 3 E - 0 8  6 . 6 E - 0 8  5 .4E-08 6 . 9 E - 0 8  
2.1E-0.7 1 .2E-07 1 .2E-07 1 . 8 E - 0 7  1 .2E-07 1 . 9 E - 0 7  
2.2E-07 1 .3E-07 1 .2E-07 1 .9E-07 1 . 3 E - 0 7  2.OE-07 
2 .1E-07 1 .2E-07 1 . 2 E - 0 7  1 .8E-07 1 .2E-07 1 . 9 E - 0 7  
2 .3E-07 1 . 3 E - 0 7  1 .2E-07 1 . 9 E - 0 7  1 .3E-07 2 .1E-07 
2 .4E-07 1 . 3 E - 0 7  1 .2E-07 2.OE-07 1 . 3 E - 0 7  2 .1E-07 
1 .5E-07 7 .9E-08 7.6E-08 ' 1 . 2 E - 0 7  7 . 7 E - 0 8  1 .3E-07 
1.OE-07 5 .5E-08 5 .3E-08 8 . 4 E - 0 8  5 . 4 E - 0 8  9 . 2 E - 0 8  

~ ~ - 0 8  3 . 5 ~ - 0 8  3 . 3 ~ - 0 8  5 . 3 ~ - 0 8  3 . 4 ~ - 0 8  5 . a ~ - o 8  



A p r  2 7 .  1995 3 : 4 1  pm 

I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  
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D i s t a n c e  ( m )  
/’ 

D i  r e c t i  on 1913 2005 1958 1839 1870 1809 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

4 .3E-08 

4.9E - 08 
4 . 5 ~ - o a  

a . s ~ - o a  
9 . 4 ~ - o a  
6 .  O E - 0 8  
3.9E - 0 8  
4 . 7 E - 0 8  
6 . 1 E - 0 8  
1 .5E-07 
1 .6E-07 
1 . 5 E - 0 7  
1 .7E-07 
1 . 7 E - 0 7  
1 .OE-07 
7 .2E-08 

4.OE-08 4 .1E-08 4 .5E-08 4 .4E-08 
4 . 2 ~ - o a  4 . 4 ~ - o a  4 . 8 ~ - 0 8  4 . 7 ~ - 0 8  
4 . 6 ~ - o a  ~ A E - O ~  5 . 2 ~ - 0 8  5 . 1 ~ - 0 8  
a . o E - o a  a . 3 ~ - o a  ~ . o E - o ~  a . 8 ~ - 0 8  

5 . 6 ~ - o a  5 . 8 ~ - o a  6 . 4 ~ - 0 8  6 . 2 ~ - 0 8  
3 . 6 ~ - 0 8  3 . 7 ~ - o a  4 . 1 ~ - 0 8  ~ . o E - o ~  
4 . 4 ~ - o a  4 . 6 ~ - o a  ~ . o E - o ~  4 . 9 ~ - 0 8  
5 . 9 ~ - o a  ~ . o E - o ~  ~ ~ - 0 8  6 . 1 ~ - 0 8  

8 . 8 E - 0 8  9 . 1 E - 0 8  1.OE-07 9 . 8 E - 0 8  

1 . 4 E - 0 7  1.5E-07 1 .6E-07 1 .6E-07 
1 . 5 E - 0 7  1.6E-07 1 . 7 E - 0 7  1 .7E-07 
1 . 4 E - 0 7  1 .5E-07 1 .6E-07 1 .6E-07 
1 . 6 E - 0 7  1 .6E-07 1 .8E-07 1 .7E-07 
1 .6E-07 1 .6E-07 1 .8E-07 1.7E-07,  
9 .6E-08 9 .9E-08 l . l E - 0 7  l . l E - 0 7  
6 . 7 ~ - 0 8  ~ . o E - o ~  7 . 6 ~ - o a  7 . 4 ~ - 0 8  

4 . 6 E - 0 8  

5 .3E-08 

1 .OE-07 
6 . 5 E - 0 8  
4 . 2 E - 0 8  
5 .1E-08 
6 . 3 E - 0 8  
1 .6E-07 
1 .8E-07 
1 .6E-07 
1 .8E-07 
1 .8E-07 
1 .1E-07 

4 . 9 ~ - o a  

~ . z E - o ~  

7 . 8 ~ - 0 8  



F a c i l i t y :  
A d d r e s s :  

C i t y :  
S t a t e :  

C A , P 8 8 - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Jun 12 ,  1995 7:52 a m  

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P . O .  BOX 538704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

9 .22E-05 

A t  T h i s  L o c a t i o n :  956 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  9 ,  1 = GENERAL 2 = OFFGAS ( 2 0 0 2 )  

D a t a s e t  Name: 94-PLANT9-(  I I - G l  
D a t a s e t  D a t e :  J u n  12,  1995 7:44 am 

Wind F i  1 e: W N D F I  LES\WIND94 .WND 



J u n  12,  1995 7:52 am 
S Y N O P S I S  

Page 1 

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 . 2 0 E - 0 9  

956 M e t e r s  E a s t  N o r t h e a s t  

ORGAN DOSE EQUIVALENT .SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equ i . va l  e n t  

(mrem/y )  

1 . 9 1 E - 0 7  
2 .16E-07  
8 .51E-06  
7 .19E-04  
1 .86E-07  
1 . 1 4 E - 0 4  
4.83E - 0 6  

9 . 2 2 E - 0 5  



Jun 12, 1995 

Nucl  i de C 1  a s s  

U - 234 
U-235 
U-236 
U-238 
TH - 228 
TH - 230 
TH - 232 

7:52 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  Sour'ce 
TOTAL 
Ci / y  

#1 #2 
S i z e  C i / y  C i / y  

0 . 3 0  1 .2E-07 9 . 8 E - 0 8  2 .2E-07 
1.00 9.OE-09 6 . 9 E - 1 0  9 .7E-09 
1.00 9.OE-09 6 . 9 E - 1 0 '  9 . 7 E - 0 9  
0.30 1 .4E-07 3.7E-08 1 .8E-07 
0 .30  l . l E - 0 8  7 . 1 E - 1 0  1 . 2 E - 0 8  
0 .30  9 .2E-09 9.OE-10 1.OE-08 
0.30 4 .4E-09 4 .4E-10 4 . 8 E - 0 9  

SITE I N F O R M A T I O N  

T e m p e r a t u r e  : 12 d e g r e e s  C 
Prec i ,p i  t a t i o n :  98 cm/y 
M i  x i  n g  He i  g h t :  950 m 

S Y N O P S I S  
Page 2 



Jun 12. 1995 7:52 am SY N O P S  I s 
Page 3 

SOURCE I N F O R M A T I O N  

Source Number: 1 2 

S tack  H e i g h t  ( m ) :  14.02 14.02 
D i a m e t e r  ( m ) :  0 . 8 1  0 . 3 3  

Plume R i s e  
Momentum ( m / s ) :  1.64E+01 3.41E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL D A T A  

Vege tab l  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0.399 0 .442 
0 . 6 0 1  0.558 

f r a c t i o n  Impor ted :  0 . u u u  u.uu0 0 . U U U  
F r a c t i o n  F r o m  Assessment A r e a :  0 .300  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
De fau l  t V a l  ues used.  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1027 1033 1961 1728 1498 1372 1479 1529 1559 1676 
1664 1620 1466 1442 1952 1391 989 956 1316 1311 



C A P 8 8 - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  12.  1995 7:52 am 
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J u n  1 2 ,  1995 7 : 5 2  am SUMMARY 
P a g e  1 

ORGAN GOSE E Q U I V A L E N T  SUMMARY 

O r g a n  

S e l e c t e d  
I n d i  v i  d u a l  

(mrern/y 1 

GONADS 
B R E A S T  
R MAR 
L U N G S  
T H Y R O I O  
E N D O S T  
RMNDR 

1 . 9 1 E - 0 7  
2 . 1 6 E - 0 7  
8 . 5 1 E - 0 6  
7 . 1 9 E - 0 4  
3 . 8 6 E - 0 7  
1 . 1 4 E - 0 4  
4 . 8 3 E - 0 6  

E F F E C  9 . 2 2 E - 0 5  

PATHWAY E F F E C T I V E  D O S E  E Q U I V A L E N T  SUMMARY 

P a t h w a y  

S e l e c t e d  
I nd i v i  d u a l  

(mrem/y  1 

I N G E S T I O N  3 . 4 6 E - 0 6  
I NHA L A T  I ON 8 . 8 7 E - 0 5  
A I R  I M M E R S I O N  6 . 8 0 E  - 13 
GROUND S U R F A C E  3 . 0 8 E - 0 8  
I N T E R N A L  9 . 2 2 E - 0 5  
E X T E R N A L  3 .  O ~ E  - oa 

T O T A L  9 . 2 2 E - 0 5  



Jun 12.  1995 7 : 5 2  a m  

NUCLIDE E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel e c t e d  
I nd i v i  d u a l  

(mrern/y 1 

U-234 
U-235 
U - 236 
U - 238 
TH - 228 
TH - 230 
TH-232 

TOTAL 

5 .12E-05 
9 .28E-  07 
9 . 2 1 E - 0 7  
3 .03E-05 
3 .57E-06 
3 .09E-06 
2 .16E-06 

9 .22E-05 

SUMMARY 
Page  2 



Jun 1 2 .  1 9 9 5  7:52 a m  

C a n c e r  

C A N C E R  R I S K  SUMMARY 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

8 . 2 4 E - 1 2  
5.59E - 12 
4 . 0 4 E - 1 4  
4 . 5 5 E - 1 3  
1 . 1 7 E - 0 9  
2 .76E-  13 
3 . 9 0 E - 1 3  
4 . 1 0 E - 1 3  
1.83E - 13 
1 . 0 3 E - 1 1  
2 . 2 4 E - 1 3  

1.20E - 0 9  TOTAL 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  C a n c e r  R i s k  

INGESTION 1 . 8 0 E - 1 1  
I NHALATI O N  1 . 1 8 E - 0 9  
A I R  I M M E R S I O N  1 . 5 8 E -  1 7  
GROUND SURFACE 7 . 0 6 E - 1 3  
INTERNAL- 1 . 2 0 E - 0 9  
EXTERNAL 7.06E - 13 

TOTAL 1 . 2 0 E - 0 9  

SUMMARY 
Page 3 



J u n  1 2 ,  1995 7:52 a m  

Nucl i d e  

U - 234  
U - 2 3 5  
U - 236 
U - 238  
TH-228  
TH - 230  
TH - 232  

TOTAL 

NUCLIDE R I S K  SUMMARY 

Sel  e c t e d  I nd i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

6 . 6 7 E -  10 
1 . 2 l E - 1 1  
1 . 1 7 E -  11 
3 . 9 7 E -  10 
7 . 2 2 E - 1 1  
2 .59E-  11 
1 . 2 3 E - 1 1  

1 . 2 0 E - 0 9  

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1027 1033 1961 1728 1498 1372 1479 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 

SE 
ESE 

E 
ENE 

N E  
N N E  

SSE 

2.2E-05 
2.4E-05 
2 .3E-05 
3 . 9 E - 0 5  
5 .7E-05 
3 .5E-05 
2.OE-05 
2 .3E-05 
2 .4E-05 
5 .9E-05 
6 . 7 E - 0 5  
6 .9E-05 
7 .7E-05 
8 .6E-05 
5 .8E-05 
3 .8E-05 

2 .1E-05 
2.4E-05 
2 . 3 E - 0 5  
3 . 9 E - 0 5  
5 . 6 E - 0 5  
3 . 4 E - 0 5  
2.OE-05 
2 . 2 E - 0 5  
2 . 4 E - 0 5  
5 .9E-05 
6 . 7 E - 0 5  
6 . 8 E - 0 5  
7 . 7 E - 0 5  
8 . 5 E - 0 5  
5 .8E-05 
3 .8E-05 

1.OE-05 1 .2E-05 
1 . 1 E - 0 5  1 . 3 E - 0 5  
1 . 2 E - 0 5  1 . 3 E - 0 5  
2 . 9 E - 0 5  2 . 2 E - 0 5  
2 . 5 E - 0 5  2 .9E-05 
1 .5E-05 1 . 8 E - 0 5  
9 . 3 E - 0 6  l . l E - 0 5  
l . l E - 0 5  1 .3E-05 
1 . 6 E - 0 5  1 . 7 E - 0 5  
3 . 1 E - 0 5  3 . 6 E - 0 5  
3 . 4 E - 0 5  3 .9E-05 
3 . 4 E - 0 5  3 . 9 E - 0 5  
3 . 8 E - 0 5  4 .4E-05 
4 . 1 E - 0 5  4 . 7 E - 0 5  
2 . 6 E - 0 5  3.OE-05 
1 . 8 E - 0 5  2 .1E-05 

1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
2.6E-05 
3 . 5 E - 0 5  
2 . N - 0 5  
1 .3E-05 
1 . 5 E - 0 5  
1.9E-05 
4 .1E-05 
4 . 6 E - 0 5  
4 . 6 E - 0 5  
5.2E- 05 
5 . 6 E - 0 5  
3 .6E-05 
2 .5E-05 

1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
2. !?E-05 
3 . 9 E - 0 5  
2 .4E-  05 
1 . 4 E - 0 5  
1 . 6 E - 0 5  
2.OE-05 
4 . 5 E - 0 5  
5.OE-05 
5.OE-05 
5 . 7 E - 0 5  
6 . 2 E - 0 5  
4 . 1 E - 0 5  
2 . 8 E - 0 5  

1 . 4 E - 0 5  
1 .6E-05 
I. 6E-05 
2 . 7 E - 0 5  
3 . 6 E - 0 5  
2 .2E-05 
1 .3E-05 
1 . 5 E - 0 5  
I .  9E-05 
4 . 1 E - 0 5  
4 . 6 E - 0 5  
4 . 6 E - 0 5  
5 .2E-05 
5 . 7 E - 0 5  
3 . 7 E - 0 5  
2 . 5 E - 0 5  

D i s t a n c e  ( m )  

Di r e c t i  on 1529 1559 1676 1664 1620 1466 1442 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
NNE 

1 .4E-05 
1 .5E-05 
1 . 5 E - 0 5  
2.6E-05 
3 .4E-05 
2 .1E-05 
1 -3E-05 
1.4E-05 
1 .8E-05 
4.OE-05 
4 .5E-05 
4 . 5 E - 0 5  
5.OE-05 
5 . 5 E - 0 5  
3 . 6 E - 0 5  
2 .4E-05 

1 . 4 E - 0 5  
1 .5E-05 
1 .5E-05 
2 .5E-05 
3 . 3 E - 0 5  
2.OE-05 
1.2E-05 
1 . 4 E - 0 5  
1 . 8 E - 0 5  
3 . 9 E - 0 5  
4 . 4 E - 0 5  
4 . 4 E - 0 5  
4 . 9 E - 0 5  
5 . 3 E - 0 5  
3 . 5 E - 0 5  
2 .4E-05 

1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 4 E - 0 5  
2 . 3 E - 0 5  
3.OE-05 
1 . 8 E - 0 5  
1 . 1 E - 0 5  
1.3E-05 
1 . 7 E - 0 5  
3 . 7 E - 0 5  
4 . 1 E - 0 5  
4.OE-05 
4 . 6 E - 0 5  
4 . 9 E - 0 5  
3 . 2 E - 0 5  
2 . 2 E - 0 5  

1 . 3 E - 0 5  
1 .4E-05 
1 .4E-05 
2 .3E-05 
3 . 1 E - 0 5  
1 . 9 E - 0 5  
1 .1E-05 
1.3E-05 
1.7E-05 
3 . 7 E - 0 5  
4 . 1 E - 0 5  
4 . 1 E - 0 5  
4 . 6 E - 0 5  
5.OE-05 
3 . 2 E - 0 5  
2 . 2 E - 0 5  

1 .3E-05 
1 .4E-05 
1.4E-05 
2 .4E-05 
3.2E-05 
1 .9E-05 
1 .2E-05 
1.4E-05 
1 . 8 E - 0 5  
3 . 8 E - 0 5  
4 .2E-05 
4 .2E-05 
4 . 7 E - 0 5  
5 . 1 E - 0 5  
3 . 3 E - 0 5  
2 . 3 E - 0 5  

1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 6 E - 0 5  
2 . 7 E - 0 5  
3 . 6 E - 0 5  
2 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 .9E-05  
4 . 2 E - 0 5  
4 . 7 E - 0 5  
4 . 7 E - 0 5  
5 . 3 E - 0 5  
5 . 7 E - 0 5  
3 . 7 E - 0 5  
2 . 6 E - 0 5  

1 .5E-05 
1 .6E-05 
1 . 6 E - 0 5  
2 . 7 E - 0 5  
3 . 7 E - 0 5  
2 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 . 9 E - 0 5  
4 . 3 E - 0 5  
4 . 7 E - 0 5  
4 . 8 E - 0 5  
5 .4E-05 
5 .9E-05 
3 .8E-05 
2 . 6 E - 0 5  



J u n  12 ,  1 9 9 5  7 :52  a m  

INDIV IDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

7 2 0 6  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 1952  1 3 9 1  989 9 56 1316 1 3 1 1  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

s 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

1 .OE-05 
1 . 1 E - 0 5  
1 . 2 E - 0 5  
2.OE-05 
2 . 5 E - 0 5  
1 . 5 E - 0 5  
9 . 4 E - 0 6  
1 . 1 E - 0 5  
1 . 6 E - 0 5  
3 .1E-05  
3 . 5 E - 0 5  
3 . 4 E - 0 5  
3 . 8 E - 0 5  
4 . 1 E - 0 5  
2 . 6 E - 0 5  
1 . 8 E - 0 5  

1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
2 . 8 E - 0 5  
3 . 9 E - 0 5  
2 . 4 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
4.4E-05 
4 . 9 E - 0 5  
5.OE-05 
5 . 6 E - 0 5  
6 . 1 E - 0 5  
4 .OE-05  
2 . 7 E - 0 5  

2 . 2 E - 0 5  
2 . 5 E - 0 5  
2 . 4 E - 0 5  
4 . 1 E - 0 5  
5 . 9 E - 0 5  
3 . 6 E - 0 5  
2 . 1 E - 0 5  
2 . 3 E - 0 5  
2 . 4 E - 0 5  
6 . 1 E - 0 5  
6 .9E-05  
7 . 1 E - 0 5  
8 .OE-05  
8 . 9 E - 0 5  
6 . 1 E - 0 5  
4.OE-05 

2 . 3 E - 0 5  
2 . 6 E - 0 5  
2 . 5 E - 0 5  
4 . 2 E - 0 5  
6 . 2 E - 0 5  
3 . 8 E - 0 5  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 5 E - 0 5  
6 . 3 E - 0 5  
7 . 2 E - 0 5  
7.4E-05 
8 . 3 E - 0 5  
9 . 2 E - 0 5  
6 . 4 E - 0 5  
4 . 1 E - 0 5  

1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 8 E - 0 5  
3 .OE-05  
4 . 2 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
2.OE-05 
4 . 7 E - 0 5  
5 . 2 E - 0 5  
5 . 3 E - 0 5  
5 . 9 E - 0 5  
6 . 5 E - 0 5  
4 . 3 E - 0 5  
2 . 9 E - 0 5  

1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 8 E - 0 5  
3 .OE-05  
4 . 2 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
2.OE-05 
4 . 7 E - 0 5  
5 . 2 E - 0 5  
5 . 3 E - 0 5  
6.OE-05 
6 . 5 E - 0 5  
4 . 3 E - 0 5  
2.9E- 05 
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i N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1027 1033 1961 1728 1498 1372 1479 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

N E  
N N E  

2 . 8 E - 1 0  2 . 8 E - 1 0  
3 . 1 E - 1 0  . 3 . 1 E - 1 0  
3.OE-10 ?.OE-10 
5 . 1 E - 1 0  5 . 1 E - 1 0  
7 .4E-10 7 . 3 E - 1 0  
4 . 5 E - 1 0  4 . 4 E - 1 0  
2 . 6 E - 1 0  2 . 6 E - 1 0  
2 . 9 E - 1 0  2 .9E-10 
3.OE-10 3.OE-10 
7 . 7 E - 1 0  7 .6E-10 
8 . 7 E - 1 0  8 . 6 E - 1 0  
8 . 9 E - 1 0  8 . 9 E - 1 0  
1.OE-09 1.OE-09 
l . l E - 0 9  l . l E - 0 9  
7 . 6 E - 1 0  7 .5E-10 
5.OE-10 4 . 9 E - 1 0  

1 .3E-10 1 . 5 E - 1 0  1.8E-10 2.OE-10 1 .8E-10 
1 .4E-10 1 . 7 E - 1 0  2.OE-10 2 . 2 E - 1 0  2.OE-10 
1 .5E-10 1 . 7 E - 1 0  2.OE-10 2 .2E-10 2.OE-10 
2 .5E-10 2 . 9 E - 1 0  3 . 4 E - 1 0  3 . 7 E - 1 0  3 . 4 E - 1 0  
3 . 2 E - 1 0  3 .8E-10 4 . 6 E - 1 0  5 . 1 E - 1 0  4 . 6 E - 1 0  
1 .9E-10 2 . 3 E - 1 0  2 . 7 E - 1 0  3 .1E-10 2 . 8 E - 1 0  
1 .2E-10 .1 .4E-10 1 . 6 E - 1 0  1 .8E-10 1 .7E-10 
1 .4E-10 1 . 6 E - 1 0  1 . 9 E - 1 0  2 .1E-10 1 . 9 E - 1 0  
2.OE-10 2 . 2 E - 1 0  2 . 4 E - 1 0  2 .5E-10 2 . 4 E - 1 0  
4 . O E - 1 0  4 . 6 E - 1 0  5 . 3 E - 1 0  5.8E-10 5 .4E-10 
4 .4E-10 5 . 1 E - 1 0  5 .9E-10 6 .5E-10 6.OE-10 
4 .4E-10 5 .1E-10 5 . 9 E - 1 0  6 . 5 E - 1 0  6.OE-10 
4 .9E-10 5 . 7 E - 1 0  6 . 7 E - 1 0  7 .4E-10 6 . 8 E - 1 0  
5 .3E-10 6 . 1 E - 1 0  7 .3E-10 8.OE-10 7 .4E-10 
3 .3E-10 3 .9E-10 4 . 7 E - 1 0  5 .3E-10 4 . 8 E - 1 0  
2 .3E-10 2 . 7 E - 1 0  3 . 2 E - 1 0  3 . 6 E - 1 0  3 . 3 E - 1 0  

D i s t a n c e  ( m )  

D i  r e c t i  on 1529 1559 1 6 7 6  1664 1620 1466 1442 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
N N E  

1 . 8 E - 1 0  1 .7E-10 1 .6E-10 1 . 6 E - 1 0  
1 . 9 E - 1 0  1 . 9 E - 1 0  1 .7E-10 1 .7E-10 
1 . 9 E - 1 0  1 . 9 E - 1 0  1 .8E-10 1 . 8 E - 1 0  
3 . 3 E - 1 0  3 .2E-10 3.OE-10 3.OE-10 
4 . 4 E - 1 0  4 . 3 E - 1 0  3 .9E-10 4.OE-10 
2 .7E-10 2 .6E-10 2 .4E-10 2 . 4 E - 1 0  
1 . 6 E - 1 0  1 . 6 E - 1 0  1 .4E-10 1 .4E-10 
1 . 8 E - 1 0  1 . 8 E - 1 0  1.7E-10 1 . 7 E - 1 0  
2 .3E-10 2 .3E-10 2 .2E-10 2 . 2 E - 1 0  
5 . 2 E - 1 0  5.1E-10 4 .7E-10 4 .8E-10 
5 . 8 E - 1 0  5 . 7 E - 1 0  5 . 2 E - 1 0  5 .3E-10 
5 . 8 E - 1 0  5 .7E-10 5 .2E-10 5 . 3 E - 1 0  
6 . 5 E - 1 0  6 .4E-10 5 .9E-10 5 . 9 E - 1 0  
7 .1E-10 6 . 9 E - 1 0  6 .4E-10 6 . 4 E - 1 0  
4 . 6 E - 1 0  4 . 5 E - 1 0  4 . 1 E - 1 0  4 . 1 E - 1 0  
3 . 2 E - I O  3 .1E-10 2 .8E-10 2 . 9 E - 1 0  

1 .6E-10 1 .8E-10 1 . 9 E - 1 0  
1 . 8 E - 1 0  2.OE-10 2 . 1 E - 1 0  
1 . 8 E - 1 0  2.OE-10 2 . 1 E - 1 0  
3 . 1 E - 1 0  3 .5E-10 3 .5E-10 
4 . 1 E - 1 0  4 .7E-10 4 . 8 E - 1 0  
2 .5E-10 2 . 8 E - 1 0  2 .9E-10 
1 .5E-10 1 .7E-10 1 . 7 E - 1 0  
1 .7E-10 1 . 9 E - 1 0  2.OE-10 
2 .3E-10 2 .4E-10 2 .4E-10 
4 . 9 E - 1 0  5 .4E-10 5 . 5 E - 1 0  
5 .4E-10 6.OE-10 6 . 1 E - 1 0  
5 .4E-10 6 . 1 E - 1 0  5 .2E-10 
6 .1E-10 6 .8E-10 7 .OE-10 
6 .6E-10 7 .4E-10 7 . 6 E - 1 0  
4 . 3 E - 1 0  4 . 8 E - 1 0  5.OE-10 
2 . 9 E - 1 0  3 . 3 E - 1 0  3 . 4 E - 1 0  



Jun 1 2 ,  1995 7:52 am 

I N D I V I D U A L  LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  a n d  P a t h w a y s )  

SUMMARY 
? a g e  8 

D i s t a n c e  ( m )  

Di r e c t i  o n  1952 1391 989 956 1316 1311 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

1 .3E-10 2.OE-10 2 .9E-10 
1 . 4 E - 1 0  2 .2E-10 3 . 2 E - 1 0  
1 . 5 E - 1 0  2 .2E-10 3 . 1 E - 1 0  
2 . 5 E - 1 0  3 . 7 E - 1 0  5 . 3 E - 1 0  
3 . 2 E - 1 0  5.OE-10 7 . 7 E - 1 0  
1 . 9 E - 1 0  3.OE-10 4 . 7 E - 1 0  
1 .2E-10 1 . 8 E - 1 0  2 .7E-10 
1.4E-10 2 .1E-10 3.OE-10 
2.OE-10 2 .5E-10 3 . 1 E - 1 0  
4 . 1 E - 1 0  5 .7E-10 7 .9E-10 
4 . 5 E - 1 0  6 . 4 E - 1 0  9.OE-10 
4 . 4 E - 1 0  6 . 4 E - 1 0  9 . 3 E - 1 0  
5.OE-10 7 .3E-10 1.OE-09 
5 .3E-10 7.9E-10 1 .2E-09 
3 .3E-10 5 .2E-10 7 .9E-10 
2 .4E-10 3 . 5 E - I O  5 .2E-10 

3 .OE-10 
3 .3E-10 
3 .2E-10 
5 .5E-10 
8 . O E -  10 
4 .9E-10 
2 .9E-10 
3 .1E-10 
3.1E-10 
8 . 2 E - 1 0  
9 .3E-10 
9 . 6 E - 1 0  
1.1E-09 
1.2E-09 
8 . 3 E - 1 0  
5 .4E-  10 

2.1E-10 2 .1E-10 
2.3E-10 2 . 3 E - 1 0  
2 .3E-10 2 . 3 E - 1 0  
3 . 9 E - 1 0  3 . 9 E - 1 0  
5 . 4 E - 1 0  5 . 4 E - 1 0  
3 . 3 E - 1 0  3 . 3 E - 1 0  
1 .9E-10 1 . 9 E - 1 0  
2 .2E-10 2 .2E-10 
2.6E-10 2 . 6 E - 1 0  
6.OE-10 6.OE-10 
6.7E-10 6 . 8 E - 1 0  
6.8E-10 6 .9E-10 
7 .7E-10 7 . 7 E - 1 0  
8 .4E-10 8 . 5 E - 1 0  
5 .6E-10 5 . 6 E - 1 0  
3 .8E-10 3 . 8 E - 1 0  
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S Y N O P S I S  R E P O R T  
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P . O .  BOX 538704 
7400 WILLEY R O A D  
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

9 .16E-05 

A t  T h i s  L o c a t i o n :  961 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  9 ,  1 = GENERAL 2 = OFFGAS ( 2 0 0 2 1  

D a t a s e t  Name: 9 4 - P L A N T 9 - ( I I - G 2  
D a t a s e t  D a t e :  J u n  1 2 ,  1995 7 : 4 5  a m  

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 12 .  1995 7:53 am 

MAXIMALLY E X P O S E D  I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The i n d i v i d u a l :  9 6 1  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .19E-09 

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  V a l  e n t  

(mrern/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNQR 

EFFEC 

1. a 5 ~ - 0 7  

a .  3 3 ~ - 0 6  

1 . a 1 ~ - 0 7  

2 . 1 0 E - 0 7  

7 .15E-04 

1 . l l E - 0 4  
4.64E -06 

9 .16E-05 



Jun 12, 1995 7:53 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source Source 
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  C i  l y  

U - 234 Y 0 .30 1.2E-07 9 . 8 E - 0 8  2.2E-07 
U-235 Y 1 .00 9.OE-09 6 .9E-10 9.7E-09 
U - 236 Y 1 .00  9.OE-09 6.9E-10 9.7E-09 
U - 238 Y 0 .30 1.4E-07 3 .7E-08 1 .8E-07 
TH - 228 Y 0 .30 l . l E - 0 8  7 .1E-10 1 .2E-08 
TH - 230 Y 0 . 3 0  9 .2E-09 9.OE-10 1.OE-08 
TH - 232 Y 0 . 3 0  4 .4E-09 4 . 4 E - 1 0  4 .8E-09 

SITE INFORMATION 

T e m p e r a t u r e  : 1 2  d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



Jun 12. 1995 7:53 a m  

SOURCE I N F O R M A T I O N  

S Y N O P S I S  
Page 3 

Source  Number: 1 2 

S t a c k  H e i g h t  ( m ) :  14 .02  14.02 
D i a m e t e r  ( m )  : 0 . 8 1  0 . 3 3  

Plume R i s e  
Momentum ( m / s ) :  1.64E+01 3.41E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL D A T A  

Vegetab l  e M i  1 k Meat 

F r a c t i o n  Home Produced:  0 .700 0.399 0 .442 
F r a c t i o n  From Assessment Area:  0 .300 0 .601 0 .558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0 .000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

9 6 1  1402 2294 1582 2187 2641 2247 1517 I 4 3 5  1935 
1996 1592 2701 1752 1963 2058 2020 2253 2284 1 1436 



C A P 8 8 - P C  

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  , A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  1 2 ,  1995 7:53 a m  

F a c i l i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 
Address :  P.0.  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  C)H Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: I 9 9 4  N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  9 ,  1 = GENERAL 2 = OFFGAS ( 2 0 0 2 )  

D a t a s e t  Name: 9 4 - P L A N T 9 - ( I ) - G 2  
D a t a s e t  Date :  J u n  12, 1995 7:45 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 1 2 ,  1995 7 :53  3111 
SUMMARY 
Page i 

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y)  

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

1 .85E-07 
2 .10E-07 
8 .33E-06 
7 . 1 5 E - 0 4  
1 .81E-07 
1 . l l E - 0 4  
4 . 6 4 E - 0 6  

EFFEC 9 . 1 6 E - 0 5  

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i dua 1 

(mrem/y 1 

INGESTION 3 .32E-06 
I NHA LAT I O N  8.82E - 05 
A I R  I M M E R S I O N  6 . 7 7 E -  13 
GROUND S U R F A C E  3.06E - 0 8  
INTERNAL 9 . 1 5 E - 0 5  
EXTERNAL 3 . 0 6 E - 0 8  

TOTAL 9 . 1 6 E - 0 5  



J u n  1 2 .  1995  7 :53  am 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

N u c l  i d e  

U-234  
U - 235 
U - 236 
U - 2 3 8  
TH - 228 
TH - 230 
TH - 232 

TOTAL 

S e l e c t e d  
I nd i v i  dua 1 

(mrem/y)  

5 .08E-05  
9 .21E-07  
9 .14E-07  
3 .01E-05  
3 .56E-06  
3 .08E-06  
2 .15E-06  

9 . 1 6 E - 0 5  

SUMMARY 
Page 2 



Jun 1 2 .  1995 7:53 am 

C A N C E R  R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

8.05E - 1 2  
5.46E- 12 
3.94E- 1 4  
4.46E - 13 
1.17E-09 
2.69E- 13 
3 .78E-13 
4.02E- 13 
1.78E- 13 
9.88E - 12 
2 .18E-13 

1 .19E-09 

PATHWAY R I S K  SUMMARY 

INGESTION 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.72E- 11 
1 .17E-09 
1 .57E-17 
7.02E- 13 
1 .19E-09 
7 .02E-13 

1.19E-09 

SUMMARY 
Page 3 



J u n  12,  1995 7 :53  am 

N u c l  i d e  

U - 234 
U-235 
U-236 
U - 238 
TH - 228 
TH - 230 
TH - 232 

TOTAL 

NUCLIDE R I S K  S U M M A R Y  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

6.63E-10 
1.20E- 11 
1 . 1 7 E - 1 1  
3.95E- 10 
7 .19E-  11 
2.58E- 11 
1.22E- 11 

SUMMARY 
P a g e  4 

1.19E-09 



Jun 1 2 .  1 9 9 5  7:53 a m  SUMMARY 
P a g e  5 

INDIV IDUAL EFFECTIVE DOSE EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  
~~~ ~ ~ 

D i r e c t i o n  9 6 1  1 4 0 2  2294 1582 2187  2 6 4 1  2247 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

2.3E-05 
2 . 6 E - 0 5  
2 . 5 E - 0 5  
4 . 2 E - 0 5  
6 . 1 E - 0 5  
3 . 7 E - 0 5  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 4 E - 0 5  
6 . 3 E - 0 5  
7 . 1 E - 0 5  
7 . 3 E - 0 5  
8 . 2 E - 0 5  
9 . 2 E - 0 5  
6 . 3 E - 0 5  
4 . 1 E - 0 5  

1 . 5 E - 0 5  
1.7E-05 
1 . 7 E - 0 5  
2 . 8 E - 0 5  
3 .8E-  05  
2 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
4 . 4 E - 0 5  
4 . 9 E - 0 5  
4 . 9 E - 0 5  
5 . 5 E - 0 5  
6.OE-05 
4 .OE-05  
2 . 7 E - 0 5  

8 . 6 E - 0 6  
9 . 1 E - 0 6  
9 . 5 E - 0 6  
1 . 6 E - 0 5  
2 .OE-05  
1 . 2 E - 0 5  
7 . 6 E - 0 6  
9 .OE-06  
1 . 4 E - 0 5  
2 . 7 E - 0 5  
2 . 9 E - 0 5  
2 . 8 E - 0 5  
3 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 1 E - 0 5  
1 . 5 E - 0 5  

1 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
2 . 5 E - 0 5  
3 . 3 E - 0 5  
2.OE-05 
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 8 E - 0 5  
3 . 9 E - 0 5  
4 . 3 E - 0 5  
4 . 3 E - 0 5  
4.8E-05 
5 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 3 E - 0 5  

9.OE-06 
9 . 7 E - 0 6  
1.OE-05 
1 . 7 E - 0 5  
2 . 1 E - 0 5  
1 . 3 E - 0 5  
8 . 1 E - 0 6  
9 . 5 E - 0 6  
1 . 4 E - 0 5  
2 . 8 E - 0 5  
3 . 1 E - 0 5  
3.OE-05 
3 . E 4 5  
3 . 6 E - 0 5  
2 . 2 E - 0 5  
1 . 6 E - 0 5  

7 . 2 E - 0 6  
7 . 6 E - 0 6  
8 . O E - 0 6  
1 . 4 E - 0 5  
1 .7E-05  
1 . O E - 0 5  
6 . 4 E - 0 6  
7 . 6 E - 0 6  
1 . 2 E - 0 5  
2 . 3 E - 0 5  
2 . 5 E - 0 5  
2 . 4 E - 0 5  
2.7E - 0 5  
2 . 8 E - 0 5  
1 . 7 E - 0 5  
1 . 2 E - 0 5  

8 . 8 E - 0 6  
9 . 3 E - 0 6  
9 . 7 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
1 . 3 E - 0 5  
7 . a ~ - o 6  
9 . 2 E - 0 6  
1 . 4 E - 0 5  
2 . 7 E - 0 5  
3.OE-05 
2 . 9 E - 0 5  
3 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 2 E - 0 5  
1 . 5 E - 0 5  

D i s t a n c e  ( m )  

D i r e c t i o n  1517  1 4 3 5  1935 1996 1592  2 7 0 1  1752 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

1 . 4 E - 0 5  
1.5E-05 
1 . 5 E - 0 5  
2 . 6 E - 0 5  
3 . 5 E - 0 5  
2 . 1 E - 0 5  
1 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 8 E - 0 5  
4 .OE-05  
4 . 5 E - 0 5  
4 . 5 E - 0 5  
5 . 1 E - 0 5  
5 . 5 E - 0 5  
3 . 6 E - 0 5  
2 . 5 E - 0 5  

1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 6 E - 0 5  
2 . 7 E - 0 5  
3 . 7 E - 0 5  
2 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 9 E - 0 5  
4 .3E-05 
4 . 7 E - 0 5  
4 . 8 E - 0 5  
5 . 4 E - 0 5  
5 . 9 E - 0 5  
3 . 8 E - 0 5  
2 . 6 E - 0 5  

1.OE-05 
1 . 1 E - 0 5  
1 . 2 E - 0 5  
2.OE-05 
2 . 5 E - 0 5  
1 . 5 E - 0 5  
9 . 4 E - 0 6  
1 . 1 E - 0 5  
1 . 6 E - 0 5  
3 . 2 E - 0 5  
3 . 5 E - 0 5  
3 . 4 E - 0 5  
3 . 9 E - 0 5  
4 . 1 E - 0 5  
2 . 6 E - 0 5  
1 . 8 E - 0 5  

1 .OE-05 
1 . 1 E - 0 5  
1 . 1 E - 0 5  
1 .9E-05  
2 . 4 E - 0 5  
1 . 5 E - 0 5  
9.OE-06 
1 . 1 E - 0 5  
1 . 5 E - 0 5  
3 . 1 E - 0 5  
3 . 4 E - 0 5  
3 . 3 E - 0 5  
3 . 7 E - 0 5  
4.OE-05 
2 . 5 E - 0 5  
1 . 8 E - 0 5  

1 . 3 E - 0 5  
1.4E-05  
1 . 4 E - 0 5  
2 . 4 E - 0 5  
3 . 2 E - 0 5  
2.OE-05 
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 8 E - 0 5  
3 . 8 E - 0 5  
4 . 3 E - 0 5  
4 . 3 E - 0 5  
4 . 8 E - 0 5  
5 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 3 E - 0 5  

7 .OE-06  
7 . 4 E - 0 6  
7 . 8 E - 0 6  
1 . 3 E - 0 5  
1 .6E-05  
9 . 9 E - 0 6  
6 . 2 E - 0 6  
7 . 4 E - 0 6  
1 . 2 E - 0 5  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 3 E - 0 5  
2 . 6 E - 0 5  
2 . 7 E - 0 5  
1 . 7 E - 0 5  
1 . 2 E - 0 5  

1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 3 E - 0 5  
2.2E-05 
2 . 9 E - 0 5  
1 . 7 E - 0 5  
1 . 1 E - 0 5  
1 . 2 E - 0 5  
I .  7 E - 0 5  
3 . 5 E - 0 5  
3 . 9 E - 0 5  
3 . 8 E - 0 5  
4 . 3 E - 0 5  
4 . 7 E - 0 5  
3 . 0 E - 0 5  
2.  I E - 0 5  



Jun 1 2 ,  1 9 9 5  7 : 5 3  a m  

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i  r e c t i  on 1963  2058 2020 2253 2284  1 4 3 6  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
E N E  

N E  
N N E  

1.OE-05 
1 . 1 E - 0 5  
1 .lE-05 
1 . 9 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
9 . 2 E - 0 6  
1 . 1 E - 0 5  
1 . 5 E - 0 5  
3 . 1 E - 0 5  
3 . 4 E - 0 5  
3 . 4 E - 0 5  
3 . 8 E - 0 5  
4 . 1 E - 0 5  
2 . 6 E - 0 5  
1 . 8 E - 0 5  

9 . 7 E - 0 6  
1 .OE-05 
1.1E-05 
1 . 8 E - 0 5  
2 . 3 E - 0 5  
1 . 4 E - 0 5  
8 . 7 E - 0 6  
1 .OE-05 
1 . 5 E - 0 5  
3.OE-05 
3 . 3 E - 0 5  
3 . 2 E - 0 5  
3 . 6 E - 0 5  
3 . 8 E - 0 5  
2 .4E-05  
1 . 7 E - 0 5  

9 . 9 E - 0 6  
1 . 1 E - 0 5  
1.lE-05 
1 . 9 E - 0 5  
2 . 4 E - 0 5  
1 . 4 E - 0 5  
8 . 9 E - 0 6  
1 .OE-05  
1 . 5 E - 0 5  
3.OE-05 
3 . 3 E - 0 5  
3 . 3 E - 0 5  
3 . 7 E - 0 5  
3 . 9 E - 0 5  
2 . 5 E - 0 5  
1 . 7 E - 0 5  

8 . 7 E - 0 6  
9 . 3 E - 0 6  
9 . 7 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
1 .ZE-05 
7 . 8 E - 0 6  
9 . 2 E - 0 6  
1 . 4 E - 0 5  
2 . 7 E - 0 5  
3.OE-05 
2 . 9 E - 0 5  
3 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 1 E - 0 5  
1 . 5 E - 0 5  

8 . 6 E - 0 6  
9 . 2 E - 0 6  
9 . 6 E - 0 6  
1 . 6 E - 0 5  
2.OE-05 
1 .ZE-05 
7 .7E-06  
9.OE-06 
1 . 4 E - 0 5  
2 . 7 E - 0 5  
2 . 9 E - 0 5  
2 . 9 E - 0 5  
3 . 2 E - 0 5  
3 . 4 E - 0 5  
2 . 1 E - 0 5  
1 . 5 E - 0 5  

1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 6 E - 0 5  
2 . 7 E - 0 5  
3 . 7 E - 0 5  
2 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 9 E - 0 5  
4 . 3 E - 0 5  
4 . 7 E - 0 5  
4 . 8 E - 0 5  
5 . 4 E - 0 5  
5 . 9 E - 0 5  
3 . 8 E - 0 5  
2.6E-05 



J u n  1 2 ,  1995 7 :53  am 

I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  9 6 1  1402 2294 1582 2187. 2641- 2247 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
N N E  

3.OE-10 1 .9E-10 l . l E - 1 0  
3 . 3 E - 1 0  2 .1E-10 1 . 2 E - 1 0  
3 .2E-10 2.1E-10 1 . 2 E - 1 0  
5 .4E-10 3 . 6 E - 1 0  2 . 1 E - 1 0  
8.OE-10 5.OE-10 2 . 6 E - 1 0  
4 .9E-10 3.OE-10 1 . 6 E - 1 0  
2 .8E-10 1 .8E-10 9 . 6 E - 1 1  
3 . 1 E - 1 0  2.OE-10 l . l E - 1 0  
3 . 1 E - 1 0  2.5E-10 1 .8E-10 
8 . 1 E - 1 0  5.7E-10 3 . 4 E - 1 0  
9 .2E-10 6 .3E-10 3 . 8 E - 1 0  
9 . 5 E - 1 0  6 .4E-10 3 .7E-10 
l . l E - 0 9  7.2E-10 4 .1E-10 
1 . 2 E - 0 9  7 .8E-10 4 . 4 E - 1 0  
8 .2E-10 5 .1E-10 2 .7E-10 
5 .3E-10 3.5E-10 1 . 9 E - 1 0  

1 . 7 E - 1 0  l . l E - 1 0  9 . 1 E - 1 1  
1 .8E-30 1 .2E-10 9 . 6 E - 1 1  
1 . 9 E - 1 0  1 .3E-10 1.OE-10 
3 . 2 E - 1 0  2.2E-10 1 . 8 E - 1 0  
4 . 2 E - 1 0  2.8E-10 2 . 1 E - 1 0  
2 . 5 E - 1 0  1 .7E-10 1 .3E-10 
1 . 5 E - 1 0  1.OE-10 8 . 1 E - 1 1  
1 .8E-10 1 .2E-10 9 . 7 E - 1 1  
2 . 3 E - 1 0  1.8E-10 1 . 6 E - 1 0  
5.OE-10 3.6E-10 3.OE-10 
5 . 6 E - 1 0  4.OE-10 3 .2E-10 
5 .6E-10 3 . 9 E - 1 0  3 .1E-10 
6 . 3 E - 1 0  . 4 .3E-10 3 .5E-10 
6 . 8 E - 1 0  4 .6E-10 3 . 6 E - 1 0  
4 . 4 E - 1 0  2 .9E- IO 2 .2E-10 
3.OE-10 2.OE-10 1 . 6 E - 1 0  

l . l E - I O  
1 .2E-10 
1 . 2 E - 1 0  
2 .1E-10  
2 . 7 E - 1 0  
1 . 6 E - 1 0  
9 . 9 E - 1 1  
1 .2E-10 
1.8E-  10 
3.5E-  10 
3 . 8 E - 1 0  
3.8E-  10 
4 .2E-10 
4 . 5 E - 1 0  
2 . 8 E - 1 0  
2.OE-10 

D i s t a n c e  ( m )  

D i r e c t i o n  1517 1435 1935 1996 1592 2701 1752 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
N N E  

1 . 8 E - 1 0  1 .9E-10 1 . 3 E - 1 0  1 .3E-10 
1 . 9 E - 1 0  2 .1E-10 1 .4E-10 1 . 4 E - 1 0  
2.OE-10 2 .1E-10 1 .5E-10 1 .4E-10 
3 . 3 E - 1 0  3.5E-10 2 . 5 E - 1 0  2 .4E-10 
4 . 5 E - 1 0  4 . 8 E - I O  3 .2E-10 3 .1E-10 
2 . 7 E - 1 0  2.9E-10 2.OE-10 1 . 9 E - 1 0  
1 . 6 E - 1 0  1 .7E-10 1.2E:lO l . l E - 1 0  
1 . 9 E - 1 0  2,OE-10 1 .4E-10 1 .3E-10 
2 . 3 E - 1 0  2.4E-10 2.OE-10 2.OE-10 
5 . 2 E - 1 0  5.5E-10 4 . 1 E - 1 0  4.OE-10 
5 .8E-10 6 . 2 E - 1 0  4 . 5 E - 1 0  4 . 4 E - 1 0  
5 .8E-10 6 . 2 E - 1 0  4 . 4 E - 1 0  4 . 3 E - 1 0  
6 . 6 E - 1 0  7.OE-10 5.OE-10 4 . 8 E - 1 0  
7 . 2 E - 1 0  7 .6E-10 5 .4E-10 5 .2E-10 
4 . 6 E - 1 0  5.OE-IO 3 . 4 E - 1 0  3 . 2 E - 1 0  
3 . 2 E - 1 0  3.4E-10 2 . 4 E - 1 0  2 .3E-10 

1 . 7 E - 1 0  8 . 9 E - 1 1  1 .5E-10 
1 .8E-10 9 . 4 E - 1 1  1 .6E-10 
1 .9E-10 9 . 9 E - 1 1  1 . 7 E - 1 0  
3 .2E-10 1 .7E-10 2 .8E-10 
4 . 2 E - 1 0  2 .1E-10 3 . 7 E - 1 0  
2.5E-10 1 .3E-10 2 .2E-10 
1 . 5 E - 1 0  7 . 8 E - 1 1  1 . 3 E - 1 0  
1 .8E-10 9 . 4 E - 1 1  1 . 6 E - 1 0  
2 .3E-10 1 . 5 E - 1 0  2 .1E-10 
5.OE-10, 2 . 9 E - 1 0  4 . 5 E - 1 0  
5 .5E-10 3 . 1 E - 1 0  5.OE-10 
5 .5E-10 3.OE-10 5.OE-10 
6.2E-10 3 .4E-10 5 .6E-10 
6.8E-10 3 .5E-10 6.OE-10 
4 .4E-10 2 . 2 E - 1 0  3 . 8 E - 1 0  
3.OE-10 1 . 5 E - 1 0  2 . 7 E - I O  



Jun 12 ,  1995 7:53 a m  

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i r e c t i o n  1963 2058 2020 2253 2284 1436 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

1 .3E-10 1 . 2 E - 1 0  1 .3E-10 l . l E - 1 0  l . l E - 1 0  1 .9E-10 
1 . 4 E - 1 0  1 . 3 E - 1 0  1 . 4 E - 1 0  1 .2E-10 1 .2E-10 2.l .E-10 
1 . 5 E - 1 0  1 .4E-10 1 . 4 E - 1 0  1 .2E-10 1 .2E-10 2.l.E-10 
2 .5E-10 2 . 4 E - 1 0  2 . 4 E - 1 0  2 .1E-10 2 . 1 E - 1 0  3 . 5 E - 1 0  
3 . 2 E - 1 0  3.OE-10 3 . 1 E - 1 0  2.6E-10 2 . 6 E - 1 0  4 . 8 E - 1 0  
1 . 9 E - 1 0  1 . 8 E - 1 0  1 .8E-10 1 .6E-10 1 . 6 E - 1 0  2.9E-.10 
1 .2E-10 l . l E - 1 0  l . l E - 1 0  9 . 8 E - 1 1  9 . 7 E - 1 1  1 .7E-10 
1 .4E-10 , 1.3E:lO 1 .3E-10 1 .2E-10 l . l E - 1 0  2.OE-10 
2.OE-10 1 . 9 E - 1 0  1 .9E-10 1 .8E-10 1 .8E-10 2 . 4 E - 1 0  
4.OE-10 3.8E-10 3 .9E-10 3.5E-10 3 . 5 E - 1 0  5 .5E-10 
4 . 4 E - 1 0  4 . 2 E - I O  4 . 3 E - 1 0  3 .8E-10 3 . 8 E - 1 0  6 . 1 E - 1 0  
4 .4E-10 4 . 1 E - 1 0  4 .2E-10 3 .7E-10 3 . 7 E - 1 0  6 . 2 E - 1 0  
4 . 9 E - 1 0  4 .7E-10 4 .8E-10 4 .2E-10 4 . 1 E - 1 0  7.OE-10 
5 .3E-10 5.OE-10 5.1E-10 4.5E-10 4 .4E-10 7 .6E-10 
3 .3E-10 3 . 1 E - 1 0  3.2E-10 2 .8E-10 2 .7E-10 5.OE-10 
2 .3E-10 2 . 2 E - 1 0  2 .2E-10 2.OE-10 1 .9E-10 3 . 4 E - 1 0  



F a c i l i t y :  
A d d r e s s :  

C i t y :  
S t a t e :  

C A P 8 8 - .P C 

V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment  Package - 1988 

S . Y N O P S 1 S  R E P O R T  

N o n - R a d o n . I n d i v i d u a 1  Assessment 
Jun 5,  1995 10:41 am 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P.O. BOX 538704 
7400 WILLEY ROAD 
C I N C I N N A T I  
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

3 .58E-05 

A t  T h i s  L o c a t i o n :  1017 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11. Laundry  Exhaust  ( P 2 7 4 )  

D a t a s e t  Name: 9 4 - 1 1 L A U N - ( I ) - G l  
D a t a s e t  D a t e :  Jun 5 ,  1995 10:02 a m  

W i  nd F i  1 e :  W N D F I  LES\W I ND94. WND 



Jun 5 ,  1995 10 :41  am S Y N O P S I S  
Page 1 

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The ! n d i v i d u a l :  1017 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  4 . 6 9 E - 1 0  

O R G A N  DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i  v a l e n t  

(mrem/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

9.25E - 08 
9 . 7 2 E - 0 8  
1.32E - 0 5  
2.42E - 04 
9 . 1 5 E - 0 8  
1 . 6 5 E - 0 4  
8 . 5 5 E - 0 7  

3.58E - 05 



Jun 5, 1995 10:41 a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U-234 Y 0 . 3 0  1 .9E-08 1.9E-08 
U-235 Y 1 .00  l . l E - 0 9  l . l E - 0 9  
U-236 Y 1 .00  l . l E - 0 9  l . l E - 0 9  
U - 238 Y 0 .30  1 .9E-08 1.9E-08 
TH-228 Y 0 .30  1 .7E-08 1.7E-08 
TH - 230 Y 0 . 3 0  i . 6 E - 0 8  1.6E-08 
TH-232 Y 0 . 3 0  d . 6 E - 0 9  4 .6E-09 

SITE I N F O R M A T I O N  

Tempera ture  : 12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  ng H e i g h t :  950 rn 

S Y N O P S I S  
Page 2 



Jun 5 ,  1995 1 0 : 4 1  a m  

SOURCE I N FORMAT I ON 

Source  Number: 1 

S t a c k  H e i g h t  ( m ) :  3 .70  
D i a m e t e r  ( m )  : 0 .56  

Plume R i s e  
Momentum ( m / s ) :  1.30E+01 
( E x i t  Vel o c i  t y  1 

SY N O P S  I s 
Page 3 

A G R  I CU LTU RA L D A T A  

Vege tab l  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced:  0 .700 0.399 0 . 4 4 2  
F r a c t i o n  From Assessment Area:  0 .300 0 . 6 0 1  0 .558 

F r a c t i o n  I m p o r t e d :  0 .000 0 .000  0 .000  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

DISTANCES U S E D  F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1337 1301 2043 1677 1375 1017 1061 1106 1137 1 2 6 1  
1252 1238 1137 1132 1735 1264 1094 1095 1724 1729 



C A P 8 8 - P C  

V e r s i o n  1'. 00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  5 .  1995 1 0 : 4 1  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  R E M E D I A T I O N  SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11, Laundry  Exhaust  (P274)  

D a t a s e t  Name: 9 4 - 1 1 L A U N - ( I ) - G l  
D a t a s e t  D a t e :  J u n  5 ,  1995 10:02, a m  

Wind F i l e :  WNDFILES\WIND94.WND 

'2'206 



J u n  5 ,  1995 1 0 : 4 1  a m  SUMMARY 
Page 1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y)  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

9 .25E-08 
9 .72E-08 
1 .32E-05 
2 .42E-04 
9 . 1 5 E - 0 8  
1 .65E-04 
8 . 5 5 E - 0 7  

3 .58E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y)  

INGESTION 5 .98E-07 
I NHA LAT I ON 3 .52E-05 
A I R  I M M E R S I O N  1 .76E-13 
GROUND S U R F A C E  5.75E-09 
INTERNAL 3.58E - 05 
EXTERNAL 5 .75E-09 

TOTAL 3 .58E-05 



J u n  5 ,  1995  1 0 : 4 1  am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Selected 
Individual 

(mrem/y) 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  ' 

TH - 2 2 8  
TH - 2 3 0  
T H - 2 3 2  

TOTAL 

6 . 2 3 E  - 0 6  
1 . 9 7 E - 0 7  
1 . 9 7 E - 0 7  
5 . 5 4 E - 0 6  
1 . 0 3 E - 0 5  
9 . 4 2 E  - 0 6  
3 . 9 4 E - 0 6  

3 . 5 8 E - 0 5  

SUMMARY 
Page 2 



, 

J u n  5 .  1995  1 0 : 4 1  am 

C A N C E R  R I S K  SUMMARY 

C a n c e r  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 . 1 6 E - 1 1  
7 .64E-  12 
1 . 6 8 E - 1 4  
1 . 6 1 E - 1 3  
4 . 4 7 E - 1 0  
1 . 2 5 E - 1 3  
1 .85E-  13 
5 . 1 4 E -  13 
8 . 3 0 E - 1 4  
1 .43E-  12 
1 .01E-  13 

4 . 6 9 E -  10 

PATHWAY R I S K  SUMMARY 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

Pa thway  F a t a l  C a n c e r  R i s k  

INGESTION 2.90E- 12 
INHALATION 4 .66E-  10 
A I R  I M M E R S I O N  4 . 0 7 E -  18 
GROUND SURFACE 1 . 3 2 E -  13 
I NTERNA L 4.69E- 10 
EXTERNAL 1 . 3 2 E -  13 

TOTAL 4 . 6 9 E -  10 

S U M M A R Y  
Page 3 



J u n  5 ,  1995 1 0 : 4 1  a m  

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

N u c l  i de F a t a l  Cancer  R i s k  

U - 234  
U - 235 
U - 236 
U - 238 
TH - 228 
TH - 230 
TH - 232 

TOTAL 

c. 
L 

8 . 1 2 E - 1 1  
2.58E-12 
2.52E-12 
7.28E- 11 
2.08E- 10 
7 . 9 0 E - 1 1  
2.24E- 11 

4.69E- 10 

7 2 0 6  

SUMMARY 
Page 



Jun 5 .  1995 1 0 : 4 1  2ii i 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1337 1 3 0 1  2043 1677 1375 1017 1061 
~ 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
N N E  

6 . 5 E - 0 6  6 . 7 E - 0 6  
7.OE-06 
1 . 2 E - 0 5  
1 . 4 E - 0 5  
8 . 6 E - 0 6  
5 . 4 E - 0 6  
6 . 6 E - 0 6  
8 . 6 E - 0 6  
2 . 1 E - 0 5  
2.3E - 0 5  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
1 . 1 E - 0 5  

7.2E - 06  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
8 . 9 E - 0 6  
5 . 6 E - 0 6  
6 . 8 E - 0 6  
8.8E - 06  
2 . 2 E - 0 5  
2 . 3 E - 0 5  
2 . 2 E - 0 5  
2 . 5 E - 0 5  
2 . 6 E - 0 5  
1 . 6 E - 0 5  
1 . 1 E - 0 5  

3 . 4 E - 0 6  
3 . 5 E - 0 6  
3.9E-06 
6 . 8 E - 0 6  
7 . 4 E - 0 6  
4 . 7 E - 0 6  
3.OE-06 
3 . 7 E - 0 6  
6.OE-06 
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 3 E - 0 5  
8.OE-06 
5. a ~ - o 6  

4 . 6 E - 0 6  
4 . 7 E - 0 6  

9.OE-06 
1.OE-05 
6 .2E-06  
4.OE-06 
4 . 9 E - 0 6  
6 . 9 E - 0 6  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 8 E - 0 5  
1 . 1 E - 0 5  

.__..,........... ...: ....... . j$: '~$336 
.. !:...-:..:':::: .... .... 

L ~ E - O ~  

6.OE-06 
6 . 2 E - 0 6  
6 . 7 E - 0 6  
1 .ZE-05 
1 . 3 E - 0 5  
8 . 2 E - 0 6  
5 . 2 E - 0 6  
6 . 4 E - 0 6  
8 . 3 E - 0 6  
2.OE-05 
2 . 2 E - 0 5  
2 . 1 E - 0 5  
2 . 3 E - 0 5  
2 . 4 E - 0 5  
1 . 4 E - 0 5  
1 .OE-05 

8 . 9 E - 0 6  
9 . 3 E - 0 6  
9 . 7 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
1.2E-05 
7 . 6 E - 0 6  
9 . 1 E - 0 6  
1 . 2 E - 0 5  
2 . 8 E - 0 5  
3 .OE-05  
3.OE-OS 
3 . 3 E - 0 5  
3 . 6 E - 0 5  
2 . 2 E - 0 5  
1 . 6 E - 0 5  

8 . 4 E - 0 6  
8 . 8 E - 0 6  
9 . 2 E - 0 6  
1 . 6 E - 0 5  
2.OE-05 
1 . 2 E - 0 5  
7 . 2 E - 0 6  
8 . 7 E - 0 6  
1 . 1 E - 0 5  
2 . 7 E - 0 5  
2 . 9 E - 0 5  
2 . 8 E - 0 5  
3 . 2 E - 0 5  
3 . 4 E - 0 5  
2 .OE-05 
1 . 5 E - 0 5  

D i s t a n c e  ( m )  

D i r e c t i o n  1106 1 1 3 7  1261  1252  1238  1137 1132 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

8.OE-06 
8 . 3 E - 0 6  
8 . 8 E - 0 6  
1 . 5 E - 0 5  
1 . 9 E - 0 5  
1 . 1 E - 0 5  
6.9E-06 
8 . 3 E - 0 6  
1 . 1 E - 0 5  
2 . 6 E - 0 5  
2 . 8 E - 0 5  
2 . 7 E - 0 5  
3.OE-05 
3 . 2 E - 0 5  
1 . 9 E - 0 5  
1 . 4 E - 0 5  

7 . 7 E - 0 6  
8 .OE-06 
8 . 5 E - 0 6  
1 . 5 E - 0 5  
1 . 8 E - 0 5  

1 .OE-05  
2 . 5 E - 0 5  
2 . 7 E - 0 5  
2 . 6 E - 0 5  
2 . 9 E - 0 5  
3 . 1 E - 0 5  
1 . 9 E - 0 5  
1 . 4 E - 0 5  

6 . 7 E - 0 6  
7.OE-06 
7 . 5 E - 0 6  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
9 .3E-06  
5 . 8 E - 0 6  
7.1E-06 
9 . 1 E - 0 6  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 3 E - 0 5  
2 . 6 E - 0 5  
2 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 2 E - 0 5  

6.8E - 0 6  
7 .1E-06  
7 . 6 E - 0 6  
1 .3E-05  
1 . 5 E - 0 5  
9 . 4 E - 0 6  
5 .9E-06  
7 .  IE-06 
9 . 2 E - 0 6  
2 . 3 E - 0 5  
2 . 4 E - 0 5  
2 . 3 E - 0 5  
2 . 6 E - 0 5  
2 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 2 E - 0 5  

6 . 9 E - 0 6  
7 . 2 E - 0 6  
7 . 7 E - 0 6  
1 . 3 E - 0 5  
1 . 6 E - 0 5  
9 . 5 E - 0 6  
6 .OE-06  
7 . 2 E - 0 6  
9 . 3 E - 0 6  
2 . 3 E - 0 5  
2 . 5 E - 0 5  
2 . 4 E - 0 5  
2 . 6 E - 0 5  
2 . 8 E - 0 5  
1 . 7 E - 0 5  
1 . 2 E - 0 5  

7 . 7 E - 0 6  
8 .OE-06  
8 . 5 E - 0 6  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
1 . 1 E - 0 5  
6 . 6 E - 0 6  
8 .OE-06  
1 .OE-05  
2 . 5 E - 0 5  
2 . 7 E - 0 5  
2 . 6 E - 0 5  
2 . 9 E - 0 5  
3 . 1 E - 0 5  
1 . 9 E - 0 5  
1 . 4 E - 0 5  

7 . 7 E - 0 6  
8 . 1 E - 0 6  
8 . 5 E - 0 6  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
1 .1E-05  
6 . 7 E - 0 6  
8.OE-06 
1.OE-05 
2 . 5 E - 0 5  
2 . 7 E - 0 5  
2 . 6 E - 0 5  
2 . 9 E - 0 5  
3 . 1 E - 0 5  
1 . 9 E - 0 5  
1 .4E-05  



Jun 5,  1995 1 0 : 4 1  a m  

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 1 7 3 5  1264 1094 1095  1724  1729 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

4 . 3 E - 0 6  
4 . 5 E - 0 6  
4 . 9 E - 0 6  
8 . 6 E - 0 6  
9 . 5 E - 0 6  
5 . 9 E - 0 6  
3 . 8 E - 0 6  
4 . 7 E - 0 6  
6 . 7 E - 0 6  
1.5E-05 
1 . 6 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
1.OE-05 
7 . 4 E - 0 6  

6 . 7 E - 0 6  
7.OE-06 
7 . 5 E - 0 6  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
9 . 2 E - 0 6  
5 . 8 E - 0 6  
7 . 1 E - 0 6  
9 . 1 E - 0 6  
2 . 2 E - 0 5  
2.4E-05 
2 . 3 E - 0 5  
2 . 6 E - 0 5  
2 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 2 E - 0 5  

8 . 1 E - 0 6  
8 . 4 E - 0 6  
8 . 9 E - 0 6  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
1 . 1 E - 0 5  
7.OE-06 
8 . 4 E - 0 6  
1 . 1 E - 0 5  
2 . 6 E - 0 5  
2 . 8 E - 0 5  
2 . 7 E - 0 5  
3 . 1 E - 0 5  
3 . 3 E - 0 5  
2.OE-05 
1 . 4 E - 0 5  

8 . 1 E - 0 6  
8 . 4 E - 0 6  
8 . 9 E - 0 6  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
1 . 1 E - 0 5  
7.OE-06 
8 . 4 E - 0 6  
1 . 1 E - 0 5  
2 . 6 E - 0 5  
2 . 8 E - 0 5  
2 . 7 E - 0 5  
3 .  IE-05 
3 . 3 E - 0 5  
2 .OE-05  
1 . 4 E - 0 5  

4 . 4 E - 0 6  
4 . 5 E - 0 6  
5.OE-06 
8 . 7 E - 0 6  
9 . 6 E - 0 6  
6.OE-06 
3 . 9 E - 0 6  
4 . 7 E - 0 6  
6 . 7 E - 0 6  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
1 .OE-05 
7 . 5 E - 0 6  

4 . 4 E - 0 6  
4 . 5 E - 0 6  
4 . 9 E - 0 6  
8 . 6 E - 0 6  
9.6E - 0 6  
6.OE-06 
3 . 8 E - 0 6  
4.7E:06 
6 . 7 E - 0 6  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
1.OE-05 
7.4E- 06 



J u n  5.  1995 1 0 : 4 1  am 

INDIVIDUAL LIFETIME RISK ( d e a t h s )  
(All Radionuclides a n d  P a t h w a y s )  

Distance ( m )  

1061 Direc t ion  1337 1301 2043 1677 1375 1017 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

NE 
NNE 

8 . 1 E -  11 
8 . 4 E - 1 1  
9 .OE-11 
1 .6E-10 
1 . 8 E - 1 0  
l . l E - 1 0  
7 . O E - 1 1  
.8.6 E - 11 
l . l E - 1 0  
2 .8E-  10 
3.OE-10 
2 .8E-10 
3 . 1 E - 1 0  
3 .3E-  10 
1 .9E-10 
1 . 4 E - 1 0  

8 . 4 E - 1 1  
8 . 7 E -  11 
9 . 4 E - 1 1  
1.6E-  10 
1 . 9 E - 1 0  
1 . 2 E -  10 
7 .3E-  11 
8 . 9 E - 1 1  
l . l E - 1 0  
2 . 8 E - 1 0  
3 .1E-10 
2 .9E-  10 
3 . 2 E - 1 0  
3 .4E-  10 
2. O E -  10 
1 . 5 E -  10 

4 . 4 E -  11 
4 . 6 E - 1 1  
5 . O E -  11 
8 . 9 E - 1 1  
9 . 6 E - 1 1  
6 . O E - 1 1  
3.9E- 11 
4 . 8 E - 1 1  
7 . 7 E - 1 1  
1 . 6 E - 1 0  
1 . 7 E - 1 0  
1 . 6 E - 1 0  
1 . 7 E - 1 0  
1 .7E-10 
1.OE-10 
7 . 5 E -  11 

5 .9E-11 
6 . 1 E - 1 1  
6 . 7 E - 1 1  
1 . 2 E - 1 0  
1 .3E-10 
8 . 1 E - 1 1  
5 . 2 E - 1 1  
6 . 4 E - 1 1  
9.OE-11 
2 .1E-10 
2 .2E-10 
2 . 1 E - 1 0  
2.3E- 10 
2 . 4 E - 1 0  
1 .4E-10 
1.OE-10 

7.8E-  11 
8 . 1 E - 1 1  
8 . 7 E - 1 1  
1 . 5 E - 1 0  
1 .8E-10 
1.1E- 10 
6 .8E-  11 
8 . 3 E - 1 1  
1 . 1 E - 1 0  
2 .7E-10 
2.9E- 10 
2 .7E-  10 
3.OE-10 
3 .1E-10 
1 .9E-10 
1 . 4 E - 1 0  

1 . 2 E - 1 0  
1 . 2 E - 1 0  
1 . 3 E - 1 0  
2 .2E-  10 
2 . 7 E - 1 0  
1 .6E-  10 
9 . 9 E - 1 1  
1 .2E-10 
1.5E-  10 
3 .6E-10 
4.OE- 10 
3 .9E-10 
4 . 4 E - 1 0  
4 .7E-10 
2.8E-10 
2 .1E-10 

1 . l E - 1 0  
l . l E - 1 0  
1.2E-10 
2 . 1 E - 1 2  
2.6E-1G 
1 . 5 E - 1 0  
9 . 4 E - 1 1  
l . l E - 1 0  
1 . 5 E - 1 0  
3 .5E-10 
3 . 8 E - 1 0  
3 . 7 E - 1 0  
4 .2E-  10 
4 .4E-10 
2 .7E-10 
2 .  O E -  10 

Distance ( m )  

D i  r e c t i  on 1106 1137 1261 1252 1238 1137 1132 

N 1.OE-10 1.OE-10 8 . 8 E - 1 1  8 . 8 E - 1 1  9 .OE-11 1.OE-10 1.OE-10 
NNW l . l E - 1 0  1.OE-10 9 . 1 E - 1 1  9 . 2 E - 1 1  9 . 3 E - 1 1  1.OE-10 l . l E - 1 0  

NW l . l E - 1 0  l . l E - 1 0  9 . 7 E - 1 1  9 . 8 E - 1 1  1.OE-10 1 . l . E - I O  l . l E - 1 0  
W N W  2.OE-10 1.9E-10 1 .7E-10 1 .7E-10 1 .7E-10 1 .9E-10 1 .9E-10 

W 2 .4E-10 2 . 3 E - 1 0  2.OE-10 2.OE-10 2 . 1 E - 1 0  2 .3E-10 2 . 3 E - I O  
wsw 1 .4E-10 1 .4E-10 1 . 2 E - 1 0  1 . 2 E - 1 0  1 . 2 E - 1 0  1 . 4 E - 1 0  1 . 4 E - 1 0  

sw 8 . 9 E - 1 1  8 . 6 E - 1 1  7 . 6 E - 1 1  7 . 6 E - 1 1  7 . 8 E - 1 1  8 . 6 E - 1 1  8 . 7 E - l l  
ssw l . l E - I O  1.OE-10 9 . 2 E - 1 1  9 . 3 E - 1 1  9 . 4 E - 1 1  1.OE-10 1.OE-10 

S 1 .4E-10 1 .3E-10 1 .2E-10 1 . 2 E - 1 0  1 .2E-10 1 . 3 E - 1 0  1 .4E-10 
S S E  3 .4E-10 3 .3E-10 2 .9E-10 3.OE-10 3.OE-10 3 .3E-10 3 . 3 E - 1 0  

S E  3 . 6 E - 1 0  3 .5E-10 3 . 2 E - 1 0  3 .2E-10 3 . 2 E - 1 0  3 . 5 E - 1 0  3 . 6 E - 1 0  
E S E  3 .5E-10 3 .4E-10 3.OE-10 3 . 1 E - 1 0  3 . 1 E - 1 0  3 .4E-10 3 . 4 E - 1 0  

E 4 .OE-10 3 . 8 E - 1 0  3.4E-10 3 . 4 E - 1 0  3 . 5 E - 1 0  3 . 8 E - 1 0  3 .9E-10 
ENE 4 .2E-10 4 . 1 E - 1 0  3 .5E-10 3 . 6 E - 1 0  3 .6E-10 4 . 1 E - 1 0  4 .1E-10 

N E  2 .5E-10 2 .4E-10 2 .1E-10 2 .1E-10 2 .2E-10 2 . 4 E - 1 0  2 .5E-10 
NNE 1 . 9 E - 1 0  1 . 8 E - 1 0  1 . 5 E - 1 0  1 . 6 E - 1 0  1 .6E-10 1 .8E-10 1 . 8 E - 1 0  



1 2 0 6  

J u n  5 ,  1995. 10 :41  am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  
~ ~~ _ _ ~  

D i  r e c t i  on 1735 1264 1094 1095 1724 1729 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
EN E 

N E  
N N E  

5 . 6 E - 1 1  8 . 7 E - 1 1  
5 . 8 E - 1 1  9 . 1 E - 1 1  
6 . 4 E - 1 1  9 . 7 E - 1 1  
l . l E - 1 0  1 . 7 E - 1 0  
1 . 2 E - 1 0  2.OE-10 
7 . 7 E - 1 1  1 .2E-10 
4 . 9 E - 1 1  7 . 6 E - 1 1  
6 . 1 E - 1 1  9 . 2 E - 1 1  
8 . 7 E - 1 1  1 .2E-10 
2.OE-10 2.9E-10 
2 . 2 E - 1 0  3 . 2 E - 1 0  
2.DE-10 3.OE-10 
2.2E-10 3 .4E-10 
2 . 2 E - 1 0  3 . 5 E - 1 0  
1 . 3 E - 1 0  2 . 1 E - 1 0  
9 . 6 E - 1 1  1 .5E-10 

l . l E - 1 0  l . l E - 1 0  5 . 7 E - 1 1  5 .6E-11 
1 .1E-10 l . l E - 1 0  5 . 9 E - 1 1  5 . 8 E - 1 1  
1 .2E-10 1 .2E-10 6 . 4 E - 1 1  6 . 4 E - 1 1  
Z . O E - . l O  2.OE-10 l . l E - 1 0  l . l E - 1 0  
2 .5E-10 2 . 5 E - 1 0  1 . 2 E - 1 0  1 .2E-10 
1 .5E-10 1 . 5 E - 1 0  7 . 8 E - 1 1  7 . 7 E - 1 1  
9 . 1 E - 1 1  9.OE-11 5.OE-11 5 . O E - 1 1  
l . l E - 1 0  l . l E - 1 0  6 . 1 E - 1 1  6 . 1 E - 1 1  
1 .4E-10 1 . 4 E - 1 0  8 . 8 E - 1 1  8 . 7 E - 1 1  
3 .4E-10 3 . 4 E - 1 0  2.OE-10. 2.OE-10 
3.7E-10 3 .7E-10 2 . 2 E - 1 0  2.2E-10 
3 .6E-10 3 .6E-10 2.OE-10 2.OE-10 
4.OE-10 4.OE-10 2 . 2 E - 1 0  2 . 2 E - 1 0  
4.3E-10 4 . 3 E - 1 0  2 . 3 E - 1 0  2 .3E-10 
2.6E-10 2 . 6 E - 1 0  1 .3E-10 1 .3E-10 
1.9E-10 1 . 9 E - 1 0  9 . 7 E - 1 1  9 . 7 E - 1 1  
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C A P ~ ~ - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
J u n  5 ,  1995 10:41 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH' Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

2.51E-05 

A t  T h i s  L o c a t i o n :  1330 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year: 1994 

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11, Laundry  E x h a u s t  ( P 2 7 4 )  

D a t a s e t  Name: 9 4 - l l L A U N - ( I I - G 2  
D a t a s e t  D a t e :  J u n  5 .  1995 10:04 am 

Wind F i  1 e :  WNDFILES\WIN094. WND 



Jun 5 ,  1995 10 :41  am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The i n d i v i d u a l :  1330  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  3 . 2 8 E - 1 0  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i  V a l  e n t  

( rnrem/y)  

G O N A D S  
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.47E - 08  
6 . 8 0 E - 0 8  
9.24E - 06 
1 . 6 9 E - 0 4  
6.40E - 08  
1 . 1 5 E - 0 4  
5 .93E-07  

2 . 5 1 E - 0 5  



Jun 5,  1995 i 0 : 4 1  a n  

RADIONUCLIDE' E M I S S I O N S  D U R I N G  THE Y E A R  1994 

N u c l i d e  C l a s s  S i z e  
-- 

U - 234 Y 0 . 3 0  
U-235 Y 1 . 0 0  
U-236 Y 1 .00  
U - 238 Y 0 . 3 0  

' TH-228 Y 0.30 
TH - 230 Y 0 .30  
TH - 232 Y 0 . 3 0  

S o u r c e  
$1 TOTAL 

C i  / y  C i  l y  

1 . 9 E - 0 8  1 .9E-08 
1 .1E-09 1.1E-09 
1 .1E-09 1 .1E-09 
1 .9E-08 1 .9E-08 
1 . 7 E - 0 8  1 . 7 E - 0 8  
1 . 6 E - 0 8  1 . 6 E - 0 8  
d . 6 E - 0 9  4 . 6 E - 0 9  

SITE INFORMATION 

Tempera ture :  12 d e g r e e s  C 
P r e c  i p i  t a t  i on : 
M i x i n g  H e i g h t :  950 m 

98 cm/y 

SY NOPS! S 
Page 2 



Juri 5 ,  1995 10:41 am 

S O U R C E  INFORMATION 

S o u r c e  Number: 1 

SY NOPS 1 S 
Page 3 

S t a c k  H e i g h t  ( m ) :  3 . 7 0  
D i a m e t e r  ( m ) :  0 . 5 6  

Plume R i s e  
Momentum ( m / s ) :  1.30E+01 
( E x i  t Vel  o c i  t y  1 

AGRICULTURAL DATA 

V e g e t a b l  e Mi 1 k Meat  
- - 

F r a c t i o n  Home P r o d u c e d :  0.700 0 .399  0 .442  
F r a c t i o n  From Assessment  A r e a :  0 .300  0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  I m p o r t e d :  0 * 000 0.000 0 . 0 0 0  

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l  t V a l  u e s  u s e d .  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1330 1639 2098 1821 2526 2342 2181 1736 1351 2250 
2319 1805 2-402 1712 2031 2123 2076 1857 i 8 9 0  1850 



C A P 8 8 -  P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A ' L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  5 .  1995 10 :41  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH 2 i  p :  45239-8704 

Source  C a t e g o r y :  R E M E O I A T I O N  SITE 
Source  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11. Laundry  E x h a u s t  ( P 2 7 4 )  

D a t a s e t  Name: 9 4 - l l L A U N - ( I I - G 2  
D a t a s e t  D a t e :  J u n  5.  1995 10:04 am 

Wind F i l e :  WNDFILES\WIND94.WND 
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Jun 5 .  1 9 9 5  1 0 : 4 1  a m  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l  e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

6 . 4 7 E -  0 8  
6 . 8 0 E - 0 8  
9 . 2 4 E - 0 6  
1 . 6 9 E - 0 4  
6 . 4 0 E - 0 8  
1 . 1 5 E - 0 4  
5 . 9 3 E - 0 7  

EFFEC 2 . 5 1 E - 0 5  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pa thway  

S e l e c t e d  
I nd i v i  d u a l  

(mrem/y 1 

INGESTION 4 . 1 4 E - 0 7  
I NHALATI ON 2 . 4 6 E - 0 5  
A I R  I M M E R S I O N  1 . 2 3 E -  1 3  
GROUND SURFACE 4 . 0 8 E -  0 9  
INTERNAL 2 . 5 1 E - 0 5  
EXTERNAL 4 . 0 8 E - 0 9  

1 TOTAL 2 . 5 1 E - 0 5  



Jun 5 ,  1 9 9 5  1 0 : 4 1  am 

.._ 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Selec ted  
I nd i v i  dual 

(mrem/y 1 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
TH-228  
TH-230  
TH - 232  

TOTAL 

4 .36E - 0 6  
1 . 3 8 E - 0 7  
1 . 3 7 E - 0 7  
3 . 8 8 E - 0 6  
7 .21E - 0 6  
6 .60E - 0 6  
2 . 7 6 E - 0 6  

2 . 5 1 E - 0 5  

SUMMARY 
Page 2 



6- 1 2 0 6  

J u n  5 ,  1995 1 0 : 4 1  am 

C a n c e r  

LEUXEMI A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

C A N C E R  R I S K  SUMMARY 

Se l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

TOTAL 

8 . 0 9 E -  1 2  
5 .34E-  12 
1 .18E-  14 
1 .13E-  13 
3 . 1 3 E - 1 0  
8 . 7 4 E - 1 4  
1 . 2 9 E - 1 3  
3 . 5 9 E -  13 
5.80E - 14 
9 . 9 3 E -  13 
7 .09E-  14 

3 . 2 8 E - 1 0  

PATHWAY RISK SUMMARY 

Pathway 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

INGESTION 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTE RNA L 

TOTAL 

2 .01E-12  
3 . 2 6 E - 1 0  
2 . 8 5 E - 1 8  
9 .35E-  14 
3.28E- 10 
9 .35E-  14 

3 .28E-  10 

SUMMARY 
Page 3 



J u n  5 .  1 9 9 5  10 :41  a m  

NUCLIDE R I S K  SUMMARV 

Nuc l  i d e  

U-234 
U - 2 3 5  
U - 236 
U - 238 
TH - 228 
TH - 230 
TH - 232 

TOTAL 

Sel e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

f a t a l  Cancer  R i s k  

5.68E- 11 
1.81E-12 
1.76E- 12 
5 .10E-11 
1.46E- 10 
5 . 5 3 E - 1 1  
1 . 5 7 E -  11 

3.28E-  10 

SUMMARY 
Page L 



J u n  5 .  1995 1 0 : 4 1  a m  SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  
~~ ~~~ 

D i r e c t i o n  1330 1639 2098 1 8 2 1  2526 2342 2181  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

6 . 2 E - 0 6  
6 . 5 E - 0 6  
7.DE-06 
1 . 2 E - 0 5  
1 . 4 E - 0 5  
8 . 6 E - 0 6  
5 . 4 E - 0 6  
6 . 6 E - 0 6  
8 . 6 E - 0 6  
2 . 1 E - 0 5  
2 . 3 E - 0 5  
2 . 2 E - 0 5  
2 . 4 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
1 ~ L - 0 5  

4.7E-06 
4 . 8 E - 0 6  
5 . 3 E - 0 6  
9 . 3 E - 0 6  
1 .DE-05  
6 . 4 E - 0 6  
4 . 1 E - 0 6  
5.OE-06 
7.OE-06 
1 . 6 E - 0 5  
1 . 8 E - 0 5  
1 . 7 E - 0 5  
1 . 8 E - 0 5  
1 . 9 E - 0 5  
1 . 1 E - 0 5  
8.OE-06 

3 . 3 E - 0 6  
3 . 4 E - 0 6  
3 .7E-06  
6 .5E-06  
7.OE-06 
4 . 5 E - 0 6  
2 .9E-06  
3 . 6 E - 0 6  
5 .8E-06  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 .2E-05  
1 . 3 E - 0 5  
1 . 3 E - 0 5  
7 .7E-06  
5 . 5 E - 0 6  

4.OE-06 
4 . 2 E - 0 6  
4 .6E-06  
8.OE-06 
8 . 8 E - 0 6  
5 . 5 E - 0 6  
3 . 5 E - 0 6  
4 . 4 E - 0 6  
6 . 4 E - 0 6  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 . 4 E - 0 5  
1 6E-05 
1 . 6 E - 0 5  
9 . 5 E - 0 6  
6 . 8 E - 0 6  

2 . 5 E - 0 6  
2 . 5 E - 0 6  
2 . 8 E - 0 6  
4 . 9 E - 0 6  
5 . 2 E - 0 6  
3 . 4 E - 0 6  
2 . 2 E - 0 6  
2 . 7 E - 0 6  
5 . 2 E - 0 6  
9 . 1 E - 0 6  
9 . 7 E - 0 6  
9.OE-06 
9 . 7 E - 0 6  
9.6E- 06 
5 . 8 E - 0 6  
4 . 1 E - 0 6  

2 . 8 E - 0 6  
2 . 9 E - 0 6  
3 .'2 E - 06  
5 . 5 E - 0 6  
5.3E-06 
3 . 8 E - 0 6  
2 . 5 E - 0 6  
3.OE-06 
5 . 4 E - 0 6  
1 .OE-05 
1 . 1 E - 0 5  
1.OE-05 
1 . 1 E - 0 5  
1 . 1 E - 0 5  
6 . 5 E - 0 6  
4 . 6 E - 0 6  

3 . 1 E - 0 6  
3 . 2 E - 0 6  
3 . 5 E - 0 6  
6 . 2 E - 0 6  
6 . 6 E - 0 6  
4 . 2 E - 0 6  
2 . 7 E - 0 6  
3 . 4 E - 0 6  
5 .7E-06  
1 . 1 E - 0 5  
1.2E-05 
l . l E - 0 5  
1 . 2 E - 0 5  
1 .2E-05  
7 . 2 E - 0 6  
5 .2E-06  

D i s t a n c e  ( r n )  
~ ~~ 

D i  r e c t i  on 1736 1351  2250 2319 1805  2402 1712 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
EN E 

N E  
NNE 

4 . 3 E - 0 6  
4.5E-06 
4 . 9 E - 0 6  
8 .6E-06  
9 . 5 E - 0 6  
5 .9E-06  
3 . 8 E - 0 6  
4 . 7 E - 0 6  
6 . 7 E - 0 6  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 7 E - 0 5  
1.OE-05 
7 . 4 E - 0 6  

6 . 1 E - 0 6  
6 . 4 E - 0 6  
6 . 8 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
8 . 4 E - 0 6  
5 . 3 E - 0 6  
6 . 5 E - 0 6  
8 . 4 E - 0 6  
2 . 1 E - 0 5  
2.2E-05 
2 . 1 E - 0 5  
2 . 4 E - 0 5  
2 . 5 E - 0 5  
1 . 5 E - 0 5  
1 . 1 E - 0 5  

2 .9E-06  
3.OE-06 
3 . 4 E - 0 6  
5 .9E-06  
6 . 3 E - 0 6  
4.OE-06 
2 . 6 E - 0 6  
3 .2E-06  
5 . 6 E - 0 6  
l . l E - 0 5  
1 . 2 E - 0 5  
1 . 1 E - 0 5  
1 . 2 E - 0 5  
1.2E-05 
6 . 9 E - 0 6  
4 . 9 E - 0 6  

2 .8E-06  
2 . 9 E - 0 6  
3 . 2 E - 0 6  
5 . 6 E - 0 6  
6.OE-06 
3 . 8 E - 0 6  
2 . 5 E - 0 6  
3 . 1 E - 0 6  
5 . 5 E - 0 6  
1.OE-05 
1 . 1 E - 0 5  
1.OE-05 
1 . 1 E - 0 5  
1.1E-05 
6 . 6 E - 0 6  
4 . 7 E - 0 6  

4 . 1 E - 0 6  
4 . E - 0 6  
4 . 6 E - 0 6  
8 . 1 E - 0 6  
8 . 9 E - 0 6  
5 . 6 E - 0 6  
3 .6E-  06 
4 . 4 E - 0 6  
6 . 5 E - 0 6  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 6 E - 0 5  
9 . 6 E - 0 6  
6 . 9 E - 0 6  

2 . 7 E - 0 6  
2 . 7 E - 0 6  
3.OE-06 
5 . 3 E - 0 6  
5.7E-06 
3 . 6 E - 0 6  
2 . 4 E - 0 6  
2 . 9 E - 0 6  
5 . 3 E - 0 6  
9 . 8 E - 0 6  
1 .OE-05 
9 . 7 E - 0 6  
1 .OE-05 
1 .OE-05 
6 . 2 E - 0 6  
4 . 4 E - 0 6  

4 . 4 E - 0 6  
4 . 5 E - 0 6  
5.0E-06 
8 . 7 E - 0 6  
9 .7E-06  
6.OE-06 
3 .9E-06  
4 . 7 E - 0 6  
6 .7E-06  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
1 . 6 E - 0 5  
1 . 7 E - 0 5  
- 1 . 7 E - 0 5  
1.OE-05 
7 . 5 E - 0 6  



J u n  5 ,  1995 1 0 : 4 1  am 

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT R A T E  (mrern/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 3 

D i s t a n c e  ( rn )  

D i r e c t i o n  2 0 3 1  2123 2076 1857 1890 1850 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

s 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

3 . 4 E - 0 6  
3 . 5 E - 0 6  
3.9E-06 
6 . 8 E - 0 6  
7 . 4 E - 0 6  
4 . 7 E - 0 6  
3.OE-06 
3 . 7 E - 0 6  
6.OE-06 
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 3 E - 0 5  

5 . 8 E - 0 6  
a .  ~ - 0 6  

3 .2E-06 
3 .3E-06 
3.6E- 06 
6 .4E-06 
6 . 9 E - 0 6  
4 .4E-06 
2 .8E-06 
3 . 5 E - 0 6  
5 .8E-06 
1 . 2 E - 0 5  
1 . 2 E - 0 5  
1 .2E-05 
1.3E-05 
1 . 3 E - 0 5  
7.5E-06 
5 .4E-06 

3 .3E-06 
3 . 4 E - 0 6  
3 . 8 E - 0 6  
6 . 6 E - 0 6  
7 .2E-06 
4.5E-06 
2 .9E-06 
3 . 6 E - 0 6  
5 .9E-06 
1 . 2 E - 0 5  
1.3E-05 
1 .2E-05 
1.3E-05 
1 . 3 E - 0 5  
7 . 8 ~ 0 6  
5 .6E-06 

3 . 9 E - 0 6  
4 .  O E -  06 
4 . 4 E - 0 6  
7 . 8 E - 0 6  
8 . 5 E - 0 6  
5.3E-06 
3 . 4 E - 0 6  
4 . 2 E - 0 6  
6 . 3 E - 0 6  
1 . 4 E - 0 5  
1 S E - 0 5  
1 .4E-05 
1.5E-05 
1 . 5 E - 0 5  
9 .2E-06 
6 .6E-06 

3 .8E-06 
3 . 9 E - 0 6  
4 . 3 E - 0 6  
7 . 6 E - 0 6  
8 . 3 E - 0 6  
5.2E-i l6 
3 . 4 E - 0 6  
4 . 1 E - 0 6  
6 .3E-06 
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1.4E-OS 
1.5E - O S  
1 . 5 E - 0 5  
9.OE-06 
6 .5E-06 

3 . 9 E - 0 6  
4 . 1 E - 0 6  
4 . 5 E - 0 6  
7 . 8 E - 0 6  
8 . 6 E - 0 6  
5 . 4 E - 0 6  
3 . 5 E - 0 6  
4 . 3 E - 0 6  
6 .4E-06 
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 .6E-05 
9 . 3 E - 0 6  
6.7E-06 
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I N D I V I D U A L  L I F E T I M E  R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (in) 

D i  r e c t i  on 1330 1639 2 0 9 8  1 8 2 1  2 5 2 6  2 3 4 2  2 1 8 1  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

8 . 1 E - 1 1  
8 . 5 E - 1 1  
9 . 1 E -  11 
1 . 6 E - 1 0  
1 . 8 E - 1 0  
l . l E - 1 0  
7 . 1 E - 1 1  
8 . 6 E -  11 
l . l E - 1 0  
2 . 8 E - 1 0  
3 . O E - 1 0  
2 . 8 E - 1 0  
3 . 1 E - 1 0  
3 . 3 E -  10 
2 .OE-  10 
1 . 4 E - 1 0  

6 . 1 E - 1 1  
6 . 3 E - 1 1  
6 . 9 E - 1 1  
1 . 2 E - 1 0  
1 . 3 E - 1 0  
8 . 3 E - 1 1  
5 . 3 E - 1 1  
6 . 6 E - 1 1  
9 . 1 E - 1 1  
2 . 2 E - 1 0  
2 . 3 E - 1 0  
2 . 2 E - 1 0  
2 . 4 E - 1 0  
2 . 4 E -  10 
1 . 5 E - 1 0  
1 . O E - 1 0  

4 . 2 E -  11 
4 . 4 E - 1 1  
4 . 8 E -  11 
8 . 5 E - 1 1  
9 . 2 E - 1 1  
5 . 8 E - 1 1  
3 . 7 E - 1 1  
4 . 6 E -  11 
7 . 6 E - 1 1  
1 . 6 E - 1 0  
1 . 7 E - 1 0  
1 S E - 1 0  
1 . 7 E -  10 
1 . 7 E - 1 0  
1 . O E - 1 0  
7 . 1 E - 1 1  

5 . 2 E - 1 1  
5 . 4 E - 1 1  
5 . 9 E - 1 1  
1 .OE-  10 
l . l E - 1 0  
7 . 2 E -  11 
4 . 6 E - 1 1  
5 . 7 E - 1 1  
8 . 4 E - 1 1  
1 . 9 E -  10 
2 . O E - 1 0  
1 . 9 E - 1 0  
2 . 1 E -  10 
2 . 1 E - 1 0  
1 . 2 E - 1 0  
8 . 9 E - 1 1  

3 . 2 E - 1 1  
3 . 3 E - 1 1  
3 . 6 E -  11 
6 . 4 E - 1 1  
6 . 8 E - 1 1  
4 . 4 E -  11 
2 . 8 E - 1 1  
3 . 5 E -  11 
6 . 7 E -  11 
1 . 2 E - 1 0  
1 . 3 E - 1 0  
1 . 2 E - 1 0  
1 . 3 E - 1 0  
1 . 3 E - 1 0  
7 . 5 E - 1 1  
5 . 3 E - 1 1  

3 . 6 E - 1 1  
3 . 7 E -  11 
4 . 1 E - 1 1  
7 . 2 E - 1 1  
7 . 7 E - 1 1  
4 . 9 E - 1 1  
3 . 2 E - 1 1  
3 . 9 E - 1 1  
7 . 1 E - 1 1  
1 . 3 E - 1 0  
1 . 4 E - 1 0  
1 . 3 E - 1 0  
1 . 4 E - 1 0  
1 . 4 E -  10 
8 . 5 E - 1 1  
6 . O E - 1 1  

4 . O E - 1 1  
4 . 1 E - 1 1  
4 . 5 E - 1 1  
8 . O E - 1 1  
8 . 6 E - 1 1  
5 . 5 E -  11 
3 . 5 E - 1 1  
4 . 4 E -  11 
7 . 4 E -  11 
1 . 5 E - 1 0  
1 . 6 E - 1 0  
1 . 5 E - 1 0  
1 . 6 E - 1 0  
1 . 6 E - 1 0  
9 . 4 E - 1 1  
6 . 7 E - 1 1  

D i s t a n c e  (in) 

D i r e c t i o n  1 7 3 6  1 3 5 1  2 2 5 0  2 3 1 9  1 8 0 5  2 4 0 2  1 7 1 2  

N 5 . 6 E - 1 1  
NNW 5 . 8 E - 1 1  

NW 6 . 3 E -  11 
WNW 1 . 1 E -  10 

W 1 . 2 E - 1 0  
wsw 7 . 7 E -  11 

sw 4 . 9 E - 1 1  
ssw 6 . 1 E - 1 1  

S 8 . 7 E - 1 1  
SSE 2 . O E - 1 0  

SE 2 . 1 E - 1 0  
ESE 2 . O E -  10 

E 2 . 2 E - 1 0  
ENE 2 . 2 E - 1 0  

NE 1 . 3 E - 1 0  
NNE 9 . 6 E - 1 1  

8 . O E - 1 1  
8 . 3 E - 1 1  
8 . 9 E - 1 1  
1 . 6 E - 1 0  
1 . 8 E - 1 0  
1 . 1 E -  10 
6 . 9 E - 1 1  
8 . 4 E - 1 1  
1 . 1 E -  10 
2 . 7 E - 1 0  
2 . 9 E - 1 0  
2 . 8 E -  10 
3 . 1 E -  10 
3 . 2 E -  10 
1 . 9 E - 1 0  
1 . 4 E - 1 0  

3 . 8 E - 1 1  
3 . 9 E - 1 1  
4 . 3 E - 1 1  
7 . 7 E - 1 1  
8 . 2 E - 1 1  
5 . 2 E - 1 1  
3 . 4 E -  11 
4 . 2 E - 1 1  
7 . 2 E -  11 
1 . 4 E - 1 0  
1 . 5 E - 1 0  
1 . 4 E - 1 0  
1 . 5 E - 1 0  
1 . 5 E - 1 0  
9 . O E - 1 1  
6 . 4 E - 1 1  

3 . 6 E - 1 1  
3 . 7 E -  11 
4 . 2 E - 1 1  
7 . 3 E - 1 1  
7 . 8 E -  11 
5 . O E - 1 1  
3 .2'E - 11 
4 . O E - 1 1  
7 . 1 E - 1 1  
1 . 3 E - 1 0  
1 . 4 E - 1 0  
1 . 3 E - 1 0  
1 . 4 E -  10 
1 . 4 E - 1 0  
8 . 6 E -  11 
6 . 1 E - 1 1  

5 . 3 E - 1 1  
5 . 5 E -  11 
6 . O E -  11 
l . l E - 1 0  
1 . 2 E - 1 0  
7 . 2 E -  11 
4 . 7 E - 1 1  
5 . 7 E - 1 1  
8 . 4 E - 1 1  
1 . 9 E -  10 
2 . O E - 1 0  
1 . 9 E - 1 0  
2 . 1 E - 1 0  
2 . 1 E - 1 0  
1 . 3 E - 1 0  
9 . O E - 1 1  

3 . 4 E - 1 1  
3 . 5 E -  11 
3 . 9 E - 1 1  
7 . O E - 1 1  
7 . 4 E - 1 1  
4 . 7 E - 1 1  
3 . 1 E - 1 1  
3 . 8 E - 1 1  
6 . 9 E - 1 1  
1 . 3 E - 1 0  
1 . 4 E - 1 0  
1 . 3 E - 1 0  
1 . 4 E - 1 0  
1 . 4 E -  10 
8 . 1 E - 1 1  
5 . 8 E - 1 1  

5 . 7 E -  11 
5 . 9 E - 1 1  
6 . 5 E -  11 
1 . 1 E -  10 
1 . 3 E - 1 0  
7 . 8 E - 1 1  
5 . O E -  11 
6 . 2 E - 1 1  
8 . 8 E - 1 1  
2 . O E - 1 0  
2 . 2 E -  10 
2 . 1 E - 1 0  
2 . 2 E - 1 0  
2 . 3 E - 1 0  
1 . 4 E - 1 0  
9 . 8 E - 1 1  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Radionuclides a n d  P a t h w a y s )  

Distance ( m )  

2031 2123 2076 1857 1890 1850 D i  r e c t i  on 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 

4.4E-  11 
4 . 6 E - 1 1  
5 .OE-11 
8.9E-  11 
9 . 6 E - 1 1  
6.1E-11.  
3 . 9 E - 1 1  
4 . 9 E - 1 1  
7 . 7 E - 1 1  

SSE L ~ E - ~ O  
S E  1 .7E-10 

ESE 1 . 6 E -  10 
E 1.7E- 10 

ENE 1 . 8 E - 1 0  
N E  l . l E - 1 0  

NNE 7 . 5 E - 1 1  

4 . 1 E - 1 1  
4 . 3 E -  11 
4 . 7 E - 1 1  
8 . 4 E - 1 1  
9 .OE-11 
5.7E-  11 
3 . 7 E - 1 1  
4 . 6 E - 1 1  
7 . 5 E -  11 
1 . 5 E - 1 0  
1 . 6 E - 1 0  
1 . 5 E - 1 0  
1 . 6 E - I O  
1 . 6 E - 1 0  
9 .8E-  11 
7.OE-11 

4 .3E-  11 
4.4E-  11 
4 . 9 E - 1 1  
8 . 6 E - 1 1  
5 . 3 E - 1 1  
5 .9E-  11 
3 . 8 E - 1 1  
4 . 7 E - 1 1  
7 . 6 E - 1 1  
1 . 6 E - 1 0  
1 . 7 E - 1 0  
1 . 6 E - 1 0  
I .  7E- 10 
1 .7E-10 
1.OE-10 
7 . 3 E - 1 1  

5.1E- 11 
5 . 2 E - 1 1  
5 . 8 E - 1 1  
1.OE-10 
1.1E- 10 
6 .9E-11 
4.5E-  11 
5.5E- 11 
8.3E-  11 
1.8E- 10 
2.OE-10 
1.8E- 10 
2.OE-10 
2.OE-10 
1.2E-10 
8 . 6 E - 1 1  

4 . 9 E - 1 1  
5 . 1 E - 1 1  
5 .6E-  11 
9 . 9 E - 1 1  
l . l E - 1 0  
6 . 8 E - 1 1  
4 . 4 E - 1 1  
5 . 4 E - 1 1  
8 . 2 E - 1 1  
1 .8E-10 
1 .9E-10 
1.8E-  10 
1 . 9 E - 1 0  
2 . O E -  10 
1 .2E-10 
8 . 4 E - 1 1  

5 . 1 E - 1 1  
5 .3E-  11 
5 . 8 E - 1 1  
1.OE-10 ’ 

1 . 1 E - 1 0  
7 . O E - 1 1  
4 .5E-  11 
5.5E-  11 
8.3E-  11 
1 . 8 E - 1 0  
2 . O E -  10 
1 . 8 E - 1 0  
2.OE- 10 
2.OE-10 
1 . 2 E - 1 0  
8 . 7 E - 1 1  
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S Y N O P S I S .  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
May 3 ,  1995 3 :11  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  O H  Z i p :  45253-8704 

E f f e c t i v e  Dose Equi  V a l  e n t  
(mrem/year )  

2 .19E-03 
~~ 

A t  T h i s  L o c a t i o n :  1017 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11. Re p i  r a t  

D a t a s e t  Name: 9 4 - R W F - ( I I - G 1  
D a t a s e t  D a t e :  May 3 ,  1995 3:09 pm 

Wind F i l e :  WNDFILES\WIND94.WND 

r Washing F a  il i t y  
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MAXIMALLY EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page I 

L o c a t i o n  O f  The I n d i v i d u a l :  1017 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  2 . 7 9 E - 0 8  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i v a l e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6 . 8 1 E - 0 6  
7 .71E-06  
3 .01E-04  
1 . 6 5 E - 0 2  
6 . 6 3 E - 0 6  
3 .99E-03  
1 . 7 7 E - 0 4  

2 .19E-03  



May 3 ,  1995 3 : 1 1  pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  
$1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U - 234 
U - 235 
U - 236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

Y 1 .00  4 . 8 E - 0 6  4 .8E-06 
Y 1.00 2 .5E-07 2 .5E-07 
Y 1 .00 1 .9E-07 1.9E-07 
Y 1.00 5 . 4 E - 0 6  5.4E-06 
W 1.00 3 .4E-09 3.4E-09 
W 1 .00  ' 1 .4E-08 1.4E-08 
Y 1 . 0 0  1 .4E-07 1.4E-07 
Y 1 .00  4 .2E-07 4 .2E-07 
Y 1 .00 2 . 3 E - 0 8  2.3E-08 
Y 1 .00 2 .1E-05 2 .1E-05 

SITE I N F O R M A T I O N  

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  n g  Hei  g h t :  950 m 

S Y N O P S I S  
Page 2 



I May 3, 1995 3:11 pm 

S O U R C E  I N F O R M A T I O N  

Source Number: 1 

SYNOPSIS 
Page 3 

Stack Height  ( m ) :  3.05 
Diameter ( m ) :  0.20 

Plume Rise 
Momentum ( m / s ) :  3.64E+Ol 
( E x i t  Vel oc i  t y  1 

A G R I C U L T U R A L  D A T A  

Vegetabl e Mi 1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0 .558  

F r a c t i o n  Imported: 0.000 0 .000  0 .000  

Food Arrays were n o t  genera ted  f o r  t h i s  run. 
Oefaul t Values used. 

DISTANCES USED F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1337 1301 2043 1677 1375 1017 1061 1106 1137 1261 
1252 1238 1137 1132 1735 1264 1094 1095 1724 1729 
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D O S E  A N D  R I S K  E . Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
May 3 ,  1995 3 : 1 1  pm 

F a c i l i t y :  F E R N A L D  ENVIRONMENTAL M A N A G E M E N T  PROJECT 
A d d r e s s :  P.O. BOX 538704 

7400 W I LLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11, R e s p i r a t o r  Washing F a c i l i t y  

D a t a s e t  Name: 9 4 - R W F - ( I ) - G l  
D a t a s e t  Date :  May 3 ,  1995 3:09 pm 

Wind F i  1 e: W N D F I  LES\WIND94 .WND 



- - .  May . 3 ,  1995  3 : l l  pm 
.% . 

ORGAN D O S E  EQUIVALENT SUMMARY 

O r g a n  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

S e l e c t e d  
I nd i v i  d u a l  

(mrem/y 1 

6 . 8 1 E - 0 6  
7 .71E-06  
3 . 0 1 E - 0 4  ' 

1 . 6 5 E - 0 2  .- 

3 . 9 9 E - 0 3  
1 . 7 7 E - 0 4  

6 .63E.06 .  

2 .19E-03  

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

( rnrem/y) 

INGESTION 1 . 2 7 E - 0 4  
INHALATION 2 . 0 7 E - 0 3  
A I R  I M M E R S I O N  1 . 7 3 E - 1 0  
GROUND S U R F A C E  1 . 3 1 E - 0 6  
INTERNAL 2 . 1 9 E - 0 3  
EXTERNAL 1 . 3 1 E - 0 6  

TOTAL 2 . 1 9 E - 0 3  

* ,SUMMARY 
P'age 1 



0 

May 3 ,  1995 3:11 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y) 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 238  
R A  - 226 
R A  - 228  
TH - 228 
TH - 230 
TH - 232 
TH - 234 

9 .49E-04  
4 . 7 7 E - 0 5  
3 .49E-05  
9 . 4 5 E - 0 4  
9 .29E-08  
1 .50E-07  
5 .18E-05  
1 .52E-04  
1.16€- .05 
2 .51E-06  

TOTAL 2 . 1 9 E - 0 3  

* 7 2 0 6  

SUMMARY 
P a g e  2 



SUMMARY 
Page 3 

C A N C E R  R I S K  SUMMARY 

C a n c e r  

Sel  e c t e d  I n d  i v i  dua 1 
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pa thway  

TOTAL 

2 .96E-  10 
1 .96E-10  
1 .51E-  12 
1 . 7 0 E - 1 1  
2 .69E-  08 
1 . 1 5 E -  11 
3 .05E-  11 
1 . 3 9 E - 1 1  
6 .67E-  12 
3 .68E-  10 
8 . 1 5 E -  12 

2.79E - 08  

PATHWAY R I S K  SUMMARY 

I NGE ST I O N  
I NHALAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

Sel  e c t e d  I n d  i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

6 . 7 4 E - 1 0  
2 . 7 2 E - 0 8  
3.86E - 15  
3 . 0 1 E - 1 1  
2 . 7 9 E - 0 8  
3 . 0 1 E - 1 1  

2 . 7 9 E - 0 8  



May 3 ,  1995 3 :11  pm 

NUCLIDE R I S K  

Se 

Nuc l  i d e  

U - 234 
U - 2 3 5  
U-236 
U - 238 
R A  - 226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

SUMMARY 
Page 4 

SUMMARY 

e c t e d  I n d  v i d u a l  
T q t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 .22E-08 
6 .25E-  10 
4.47E- 10 
1 .22E-08 
1.2l.E- 12 
1.51E- 12  
1 .04E-09 
1 .25E-09 
6 .56E-  11 
7.85E-  11 

2.79E-08 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

S U M M A R ?  
Page 5, 

~~ 

D i s t a n c e  (in) 
~~~ ~ 

D i r e c t i o n  1337 1301 2043 1677 1375 1017 1061 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

3.9E-04 
4 . 1 E - 0 4  
4 . 4 E - 0 4  
7 .5E-04 
8 . 6 E - 0 4  
5 .3E-04 
3 .4E-04 
4 . 1 E - 0 4  
5 .4E-04 
1 .3E-03 
1 . 4 E - 0 3  
1 . 3 E - 0 3  
1 .5E-03 
1 .5E-03 
9 . 2 E - 0 4  
6 .7E-04 

. . . . . . . . . . . ... . . . _,. . . . 4,3;$:pQ& 
. . . . . . . . . . 

4 . 2 E - 0 4  
4 . 5 E - 0 4  
7 . 8 E - 0 4  
9.OE-04 
5 . 5 E - 0 4  
3 . 6 E - 0 4  
4 . 3 E - 0 4  
5 .6E-04 
1 .3E-03 
1 . 4 E - 0 3  
1 . 4 E - 0 3  
1 .5E-03 
1.6E-03.3 
9 .5E-04 
7.OE-04 

2 .2E-04 
2 .3E-04 
2.5E-04 

. 3 E - 0 4  
4 . 6 E - 0 4  
3 .  O E  - 04 
2 .OE-04 
2 .4E-04 
3 .9E-04 
7 . 6 E - 0 4  
8 . 1 E - 0 4  
7 .6E-04 
8 . 2 E - 0 4  
8 .2E-04 
5 .  OE-  04 
3 . 6 E - 0 4  

2.9E-04 

6 . 2 E - 0 4  
3 . 9 E - 0 4  
2 . 6 E - 0 4  
3 .1E-04 
4 . 4 E - 0 4  
9 . 9 E - 0 4  
1 . 1 E - 0 3  
1 .OE-03 
1 .1E-03 
1 . 1 E - 0 3  
6 . 7 E - 0 4  
4 . 8 E - 0 4  

3.8E-04 
3 .9E-04 
A.2E-04 
7.3E-04 
8 . 3 E - 0 4  
5 . 1 E - 0 4  
3 .3E-04 
4.OE-04 
5 .3E-04 
1 .3E-03 
1 .4E-03 
1 . 3 E - 0 3  
1 .4E-03 
1 .5E-03 
8 . 8 E - 0 4  
6 . 5 E - 0 4  

5 . 5 E - 0 4  
5 .8E-04 
6.OE-04 
1 .OE-03 
1 . 3 E - 0 3  
7.6E-04 
4 . 8 E - 0 4  
5 .7E-04 
7 . 4 E - 0 4  
1 . 7 E - 0 3  
1 . 9 E - 0 3  
1 . 8 E - 0 3  
2 .1E-03 
2 . 2 E - 0 3  
1 . 3 E - 0 3  
9 . 8 E - 0 4  

5 .3E-04 
5 . 5 E - 0 4  
5 .8E-04 
1 .OE-03 
1 . 2 E - 0 3  
7.2E-04 
4 . 5 E - 0 4  
5 .4E-04 
7 .1E-04 
1 . 7 E - 0 3  
1 . 8 E - 0 3  
1 .7E-03 
2.OE-03 
2 . 1 E - 0 3  
1 .3E-03 
9 . 3 E - 0 4  

D i s t a n c e  (in) 

~~~~ ~~~~ ~ ~ 

Di r e c t i  on 1106 1137 1261 1252 1238 1137 1132 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

5.OE-04 
5.2E-04 
5 .5E-04 
9 . 5 E - 0 4  
1 . 1 E - 0 3  
6 .8E-04 
4.3E-04 
5 . 2 E - 0 4  
6 . 7 E - 0 4  
1 . 6 E - 0 3  
1 . 7 E - 0 3  
1 . 7 E - 0 3  
1 . 9 E - 0 3  
2.OE-03 
1 .2E-03 
8 . 7 ~ - 0 4  

4 . 8 E - 0 4  
5.OE-04 
5 . 3 E - 0 4  
9 . 2 E - 0 4  
1 . 1 E - 0 3  
6 . 6 E - 0 4  
4.2E-04 
5.OE-04 
6 . 5 E - 0 4  
1 , 5 E - 0 3  
1 . 7 E - 0 3  
1 . 6 E - 0 3  
1 . 8 E - 0 3  
1 . 9 E - 0 3  
1 . 1 E - 0 3  
8 . 4 E - 0 4  

4 .2E-04 
4 .4E-04 
4 .7E-04 
8 .1E-04 
9 .4E-04 
5 .8E-04 
3 .7E-04 
4.5E-04 
5 .8E-04 
1 . 4 E - 0 3  
1 .5E-03 
1 .4E-03 
1 .6E-03 
1 . 7 E - 0 3  
9 . 9 E - 0 4  
7.3E-04 

4.3E- 04 
4 .4E-04 
4 .7E-04 
8 .2E-04 
9 .5E-04 
5 .  BE - 04 
3 .7E-04 
4.5E-04 
5.8E-04 
1 .4E-03 
1 S E - 0 3  
1 . 4 E - 0 3  
1 . 6 E - 0 3  
1 . 7 E - 0 3  
1 .OE-03 
7 .4E-04 

4 . 3 E - 0 4  
4 . 5 E - 0 4  
4 . 8 E - 0 4  
8 . 3 E - 0 4  
9 . 7 E - 0 4  
5 . 9 E - 0 4  
3 .8E-04 
4 . 5 E - 0 4  
5.9E-04 
1 .4E-03 
1 . 5 E - 0 3  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 . 7 E - 0 3  
1 .OE-03 
7 . 5 E - 0 4  

4 .8E-04 
5.OE-04 
5 .3E-04 
9 . 2 E - 0 4  
1 . 1 E - 0 3  
6 . 6 E - 0 4  
4 .2E-04 
5.OE-04 
6.5E-04 
1 .5E-03 
1 .7E-03 
1 . 6 E - 0 3  
1 .8E-03 
1 . 9 E - 0 3  
1 . 1 E - 0 3  
8.4E - 04 

4 . 9 E - 0 4  
5 . 1 E - 0 4  
5 .3E-04 
9 .2E-04 
1 .1E-03 
6 .6E-04 
4 . 2 E - 0 4  
5.OE-04 
6.5E-04 
1.6E-03 
1 .7E-03 
1 .6E-03 
1 .8E-03 
1 . 9 E - 0 2  
1 .2E-03 
8 . 5 E - 0 4  



May 3 ,  1995 3 : 1 1  pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1735 1264 1094 1095 1724  1729 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
EN E 

N E  
NNE 

2 .8E-04  
2 .9E-04  
3 . 1 E - 0 4  
5 . 3 E - 0 4  
5.9E - 04 
3 . 7 E - 0 4  
2 . 5 E - 0 4  
3.OE-04 
4 . 3 E - 0 4  
9.5E-04 
1 .OE-03 
9 . 5 E - 0 4  
1 .OE-03 
1 .OE-03 
6 .3E-04  
4 . 6 E - 0 4  

4 . 2 E - 0 4 .  
4 . 4 E - 0 4  
4 . 7 E -  04  
8 . 1 E - 0 4  
9 . 4 E - 0 4  
5 . 7 E - 0 4  
3 . 7 E - 0 4  
4 . 4 E - 0 4  
5 . 8 E -  04  
1 . 4 E -  03 
1.5E- 03 
1 . 4 E - 0 3  
1 . 6 E - 0 3  
1 . 6 E - 0 3  
9 . 9 E - 0 4  
7 .3E-  04  

5 . 1 E - 0 4  
5 .3E-04  
5 . 6 E - 0 4  
9 . 6 E - 0 4  
1 . 2 E - 0 3  
6 . 9 E - 0 4  
4 . 4 E - 0 4  
5 . 2 E - 0 4  
6 . 8 E - 0 4  
1 . 6 E - 0 3  
1 . 7 E - 0 3  
1.7E-03 
1 . 9 E - 0 3  
2.OE-03 
1 . 2 E - 0 3  
8 . 9 E - 0 4  

5 . 1 E - 0 4  
5 . 3 E - 0 4  
5 .6E-04  
9 .6E-04  
1 .2E-03  
6 .9E-04  
4 . 4 E - 0 4  
5 . 2 E - 0 4  
6 . 8 E - 0 4  
1 . 6 E - 0 3  
1 .7E-03  
1 .7E-03  
1.9E-03 
2.OE-03 
1 . 2 E - 0 3  
8 . 9 E - 0 4  

2.8E-  0 4  
2 . 9 E - 0 4  
3 . 1 E - 0 4  
5 . 4 E - 0 4  
5 . 9 E - 0 4  
3 . 8 E - 0 4  
2 . 5 E - 0 4  
3.OE-04 
4 . 3 E - 0 4  
9 . 5 E - 0 4  
1.OE-03 
9.6E-D4 
1.OE-03 
1 . 1 E - 0 3  
6.4E.04 
4 . 6 E - 0 4  

2 . 8 E - 0 4  
2 . 9 E - 0 4  
3 . 1 E - 0 4  
5 . 4 E - 0 4  
5 . 9 E - 0 4  
3 . 7 E - 0 4  
2 . 5 E - 0 4  
3.OE-04 
4 . 3 E - 0 4  
9 . 5 E - 0 4  
1.OE-03 
9 . 6 E - 0 4  
1.OE-03 
1 . 1 E - 0 3  
6 . 4 E - 0 4  
4.6E-04 



May 3 ,  1995 3 : 1 1  pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radi onuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  1337 1301 ,2043 1677 1375 1017 1061 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

4 . 9 E - 0 9  
5.OE-09 
5 . 4 E - 0 9  
9 . 5 E - 0 9  
1 . 1 E - 0 8  
6 . 6 E - 0 9  
4 . 2 E - 0 9  
5 . 1 E - 0 9  
6 . 8 E - 0 9  
1 . 6 E - 0 8  
1 . 8 E - 0 8 .  
1 . 7 E - 0 8  
1 . 9 E - 0 8  
1 . 9 E - 0 8  
1 . 2 E - 0 8  
8 . 4 E - 0 9  

5.OE-09 2.7E-09 3 . 5 E - 0 9  4 . 7 E - 0 9  
5 .2E-09 2 .8E-09 3 . 7 E - 0 9  4 . 9 E - 0 9  
5 . 6 E - 0 9  3.OE-09 4.OE-09 5 .2E-09 
9 . 8 E - 0 9  5 . 3 E - 0 9  7.OE-09 9 . 1 E - 0 9  
l . l E - 0 8  5 .7E-09 7 . 7 E - 0 9  1.OE-08 
6 . 9 E - 0 9  3 . 6 E - 0 9  4 . 8 E - 0 9  6 . 4 E - 0 9  
4 . 4 E - 0 9  2 .4E-09 3 .1E-09 4 . 1 E - 0 9  
5 .3E-09 2 .9E-09 3 . 8 E - 0 9  5.OE-09 
7.OE-09 4 .8E-09 5 . 5 E - 0 9  6 . 6 E - 0 9  
1 . 7 E - 0 8  9 . 6 E - 0 9  1 . 2 E - 0 8  1 . 6 E - 0 8  
1 . 8 E - 0 8  1.OE-08 1 . 3 E - 0 8  1 . 7 E - 0 8  
1 . 7 E - 0 8  9 .5E-09 1 . 3 E - 0 8  1 . 6 E - 0 8  
1 . 9 E - 0 8  1.OE-08 1 . 4 E - 0 8  1 . 8 E - 0 8  
2.OE-08 1.OE-08 1 .4E-08 1 . 9 E - 0 8  
1 . 2 E - 0 8  6 .2E-09 8 .3E-09 l . l E - 0 8  
8 . 8 E - 0 9  4 .5E-09 6.OE-09 8 . 1 E - 0 9  

6 .9E-09 6 .6E-09 
7 .2E-09 6 .8E-09 
7 .6E-09 7 .2E-09 
1 . 3 E - 0 8  1 . 3 E - 0 8  
1 . 6 E - 0 8  1 . 5 E - 0 8  
9 . 6 E - 0 9  9 .1E-09 
5 .9E-09 5 .7E-09 
7 . 1 E - 0 9  6.8E-09 
9 . 3 E - 0 9  8 .8E-09 
2 . 2 E - 0 8  2 .1E-08 
2 . 4 E - 0 8  2 .3E-08 
2 . 3 E - 0 8  2 .2E-08 
2 . 6 E - 0 8  2 .5E-08 
2 .8E-08 2 .6E-08 
1 . 7 E - 0 8  1 .6E-08 
1 .2E-08 1 .2E-08 

D i s t a n c e  ( m )  

D i  r e c t i  on 1106 1137 1261 1252 1238 1137 1132 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

6 . 2 E - 0 9  6.OE-09 5.3E-09 5 .3E-09 
6 . 5 E - 0 9  6 . 3 E - 0 9  5.5E-09 5 .5E-09 
6 .9E-09 6 .6E-09 5.8E-09 5.9E-09 
1 . 2 E - 0 8  1 . 2 E - 0 8  1.OE-08 1.OE-08 
1 . 4 E - 0 8  1 . 4 E - 0 8  1 .2E-08 1 . 2 E - 0 8  
8 . 6 E - 0 9  8 . 3 E - 0 9  7.2E-09 7 .3E-09 
5 .4E-09 5 .2E-09 4 .6E-09 4 . 6 E - 0 9  
6 . 5 E - 0 9  6 . 3 E - 0 9  5 .5E-09 5 . 6 E - 0 9  
8 . 4 E - 0 9  8 . 1 E - 0 9  7 . 2 E - 0 9  7 . 3 E - 0 9  
2.OE-08 2.OE-08 1 .8E-08 1 . 8 E - 0 8  
2 . 2 E - 0 8  2.1E-08 1 . 9 E - 0 8  1 . 9 E - 0 8  
2 . 1 E - 0 8  2.OE-08 1 . 8 E - 0 8  1 . 8 E - 0 8  
2 . 4 E - 0 8  2 .3E-08 2.OE-08 2.OE-08 
2 . 5 E - 0 8  2 .4E-08 2 .1E-08 2 . 1 E - 0 8  
1 . 5 E - 0 8  1 . 4 E - 0 8  1 . 3 E - 0 8  1 .3E-08 
l . l E - 0 8  l . l E - 0 8  9 . 2 E - 0 9  9 . 3 E - 0 9  

5.4E-09 
5 .6E-09 
6.OE-09 
1.OE-08 
1 . 2 E - 0 8  
7.4E-09 
4 . 7 E - 0 9  
5.7E-09 
7.4E-09 
1 .8E-08 
1 .9E-08 
1 . 9 E - 0 8  
2 .1E-08 
2 .1E-08 
1 . 3 E - 0 8  
9 .4E-09 

6.OE-09 6 .1E-09 
6 .3E-09 6 .3E-09 
6 . 6 E - 0 9  6.7E-09 
1 . 2 E - 0 8  1 .2E-08 
1 .4E-08 1 . 4 E - 0 8  
8 . 3 ~ - 0 9  a . 3 ~ - 0 9  

8 . 1 ~ - 0 9  a . 2 ~ - 0 9  

5 .2E-09 5 . 2 E - 0 9  
6 .3E-09 6 .3E-09 

2.OE-08 2.OE-08 
2.3E-08 2 . 1 E - 0 8  
2.OE-08 2 . 1 E - 0 8  
2 . 3 E - 0 8  2 .3E-08 
2 . 4 E - 0 8  2 .4E-08 
1 . 4 E - 0 8  1 . 5 E - 0 8  
1. I E - 0 8  1 . 1 E - 0 8  



;*- 

May 3 ,  1995 3 : 1 1  pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 3 

D i s t a n c e  (m) 

D i  r e c t i  on 1735 1264 1094 1095 1724 1729 
~~ 

N 3 .4E-09 5 .2E-09 6.3E-09 6.3E-09 3 .4E-09 3 . 4 E - 0 9  
NNW 3 .5E-09 5.4E-09 6.6E-09 6.6E-09 3 .5E-09 3 .5E-09 

NW 3 .8E-09 5 .8E-09 6 .9E-09 6.9E-09 3 . 9 E - 0 9  3 .8E-09 
W N W  6 .7E-09 1.OE-08 1 . 2 E - 0 8  1.2E-08 6 . 7 E - 0 9  6 . 7 E - 0 9  

W 7 . 3 E - 0 9  1 . 2 E - 0 8  1 .5E-08 1 .5E-08 7 . 4 E - 0 9  7 .4E-09 
w s w  4 . 6 E - 0 9  7 .2E-09 8 .7E-09 8 .7E-09 4 . 6 E - 0 9  4 . 6 E - 0 9  

sw 3.OE-09 4 . 5 E - 0 9  5 .4E-09 5 .4E-09 3.OE-09 3.OE-09 
ssw 3 . 7 E - 0 9  5 .5E-09 6 .5E-09 6 .5E-09 3 .7E-09 3 .7E-09 

s 5 . 4 E - 0 9  7,2E-09 8 . 5 E - 0 9  8 . 5 E - 0 9  5 . 4 E - 0 9  5 .4E-09 
SSE 1 . 2 E - 0 8  1 . 8 E - 0 8  2.OE-08 2.OE-08 1 . 2 E - 0 8  1 .2E-08 

S E  1 . 3 E - 0 8  1 . 9 E - 0 8  2 . 2 E - 0 8  2.2E-08 1 . 3 E - 0 8  1 .3E-08 
ESE 1 . 2 E - 0 8  1 . 8 E - 0 8  2 .1E-08 2 .1E-08 1 . 2 E - 0 8  1 . 2 E - 0 8  

E 1 . 3 E - 0 8  2.OE-08 2 .4E-08 2.4E-08 1 . 3 E - 0 8  1 . 3 E - 0 8  
ENE 1 .3E-08 2 . 1 E - 0 8  2 .5E-08 2 .5E-08 1 . 3 E - 0 8  1 . 3 E - 0 8  

N E  7 .9E-09 1 . 3 E - 0 8  1 .5E-08 1 .5E-08 8.OE-09 8.OE-09 
NNE 5 .7E-09 9 . 1 E - 0 9  l . l E - 0 8  l . l E - 0 8  5 . 8 E - 0 9  5 .8E-09 



c A P a ’ a  - P c 
V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
May 3 ,  1995 3 : 1 1  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJ 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

1 .53E-03 

A t  T h i s  L o c a t i o n :  1330 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION S I T E  
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11, R e s p i r a t o r  Washing F a c i l i t y  

D a t a s e t  Name: 9 4 - R W F - ( I ) - G 2  
D a t a s e t  Date :  May 3 ,  1995 3 : 1 1  pm 

Wind F i l e :  WNDFILES\WIND94.WND 



May 3 ,  1995 3:11 pin S Y N O P S I S  
Page 1 

M A X  I MA L LY E X P O S  E D  I ND I V I DUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1330 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  1 .94E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i v a l e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNOR 

EFFEC 

4 .71E-06  
5.35E- 06 
2 . 0 9 E - 0 4  
1 .15E-02  
4.59E - 06 
2 .76E-03  
I. 22E- 0 4  

1 .53E-03  



May 3 .  1995 3 : i i  pm S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  
#1 TOTAL 

N u c l i d e  Class S i z e  C i / y  C i  / y  

U-234 
U - 2 3 5  
U-236 
U-238 
R A  - 226 
RA-228 
TH - 228 
T H -  230 
TH - 232 
TH - 234 

Y 1 .00  4 . 8 E - 0 6  4.8E-06 
Y 1 .00 2 .5E-07 2 . 5 E - 0 7  
Y 1 . 0 0  i . 9 E - 0 7  i . 9 E - 0 7  
Y 1 .00  5 . 4 E - 0 6  5.4E-06 
W 1 .00  3 .4E-09 3.4E-09 
W 1 . 0 0  1 . 4 E - 0 8  1 .4E-08 
Y 1 . 0 0  1 . 4 E - 0 7  1 .4E-07 

Y 1 . 0 0  2 . 3 E - 0 8  2 .3E-08 
Y 1 .00  2 .1E-05 2 .1E-05 

Y 1 .00  4 . 2 E - 0 7  4 .2E-07 

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  ng H e i g h t  : 950 m 



May 3 ,  1995 3 : 1 1  pm 

SOURCE INFORMATION 

S o u r c e  Number:  1 

S Y  NOPS 1 S 
Page 3 

S t a c k  H e i g h t  ( m ) :  3 .05  
D i a m e t e r  ( m ) :  0.20  

Plume R i s e  
Momentum ( m / s ) :  3.64E+01 
( E x i t  Ve l  o c i  t y  1 

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k M e a t  
- - 

F r a c t i o n  Home Produced :  0 . 7 0 0  0 .399  0 . 4 4 2  
F r a c t i o n  From Assessment  A r e a :  0.300 0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  I m p o r t e d :  0 . 0 0 0  0 .000  0 . 0 0 0  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l  t V a l  u e s  used .  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1330 1639 2098 1821 2526 2342 2181 1736 1351 2250 
2319 1805 2402 1712 2031 2123 2076 1857 1890 1850 



C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
May 3 .  1995 3:11 pm 

F a c i l i t y : '  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION S I T E  
S o u r c e  Type :  S t a c k  

E m i s s i o n  Year :  1994  

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  11, R e s p i r a t o r  Wash ing  F a c i l i t y  

D a t a s e t  Name: 9 4 - R W F - ( I I - G 2  
D a t a s e t  D a t e :  May 3 .  1995 3:11 pm 

Wind F i l e :  WNDFILES\WIND94.WND 



May 3,  1995 3 :11  Drn 

O R G A N  D O S E  EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  d u a l  

(rnrern/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
E N D O S T  
RMNDR 

E F F E C  

4.7'1 E - 06 
5 .35E-06 
2 .09E-04 
1 .15E-02 
4 .59E-06 
2 .76E-03 
1 . 2 2 E - 0 4  

1 .53E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  d u a l  

(rnrernly 1 

I N G E S T I O N  
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I NTE R N A  L 
EXTERNAL 

TOTAL 

a. 7 4 ~ -  0 5  
1 .44E-03 
1 . 2 1 E - 1 0  
9.22E - 07 
1 .53E-03 
9 .22E-07 

1 .53E-03 

SUMMARY 
Page 1 



May 3 ,  1 9 9 5  3 : 1 1  pm 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl i de 

Selected 
I nd i v i  d u a l  

(mrem/y 1 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 238 
RA-226 
RA-228 
TH-228  
TH - 230 
TH-232  
TH - 234  

TOTAL 

6 . 6 0 E - 0 4  
3 . 3 2 E - 0 5  
2 . 4 2 E - 0 5  
6 .57E - 0 4  
6 . 4 3 E -  08 
1 . 0 3 E - 0 7  
3 . 6 1 E - 0 5  
1 . 0 6 E - 0 4  
8 . 1 0 E - 0 6  
1 .74E-  06 

1 . 5 3 E - 0 3  

SUMMARY 
Page 2 
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C a n c e r  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

2 .05E-  10 
1 . 3 6 E - 1 0  
1 . 0 5 E - 1 2  
1 . 1 9 E - 1 1  
1 . 8 8 E - 0 8  
7 . 9 5 E - 1 2  
2 .11E-  11 
9 .64E-  12 
4 . 6 2 E -  12 
2 . 5 3 E - 1 0  
5 .65E-  12 

TOTAL 1 . 9 4 E - 0 8  

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  C a n c e r  R i s k  

INGESTION 4.64E- 10 
INHALATION 1 . 8 9 E - 0 8  
A I R  I M M E R S I O N  2 .69E-  15  
GROUND S U R F A C E  2 . 1 2 E - 1 1  
INTERNAL 1 . 9 4 E - 0 8  
EXTERNAL 2 .12E-  11 

TOTAL 1 . 9 4 E - 0 8  

S U M M A R Y  
Page 3 
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Page 

N U C L I D E  RISK SUMMARY 

Nucl i de 

u - 2 3 4  
U - 235 
U-236 
U-238 
RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

Sel ected I n d i  v i  d u a l  
Total  L i  fetirne 

F a t a l  Cancer R i s k  

8.46E-09 
4.35E-40 
3 .11E-10 
8 .50E-09 
8 .44E-13 
1 .05E-  1 2  
7 .23E-  10 
8 . 6 9 E - 1 0  
4.56E- 11 
5.45E- 11 

1.94E-08 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  and Pa thways )  

SUMMARY 
Page 5 

O i s t a n c e  ( m )  
~ ~~ ~ ~~~ ~~ 

D i  r e c t i  on 1330 1639 2098 1821 2526 2342 2181 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

3.9E-04 
4.OE-04 
4.3E - 04 
7 .5E-04 
8 .6E-04 
5.3E-04 
3.4E-04 
4.1E-04 
5.4E-04 
1.3E-03 
1 .4E-03 
1 .3E-03 
1.5E-03 
1.5E-03 
9 . 2 E - 0 4  
6.7E-04 

2.9E-04 
3.OE-04 
3 . 3 E - 0 4  
5 . 7 E - 0 4  
6.3E - 04 
J .OE-04 
2 .6E-  04 
3 .1E-04 
4 . 4 E - 0 4  
1.OE-03 
1 . 1 E - 0 3  
1.OE-03 
1 .1E-03 
1 .1E-03 
6 . 8 E - 0 4  
4 . 9 E - 0 4  

2.OE-04 
2 . 1 E - 0 4  
2 . 3 E - 0 4  

A E - 0 4  
4 . 3 E - 0 4  
2 .8E-04 
1 .8E-04 
2 . 2 E - 0 4  
3 . 7 E - 0 4  
7 . 3 E - 0 4  
7 . 8 E - 0 4  
7 . 2 E - 0 4  
7 . 8 E - 0 4  
7 . 8 E - 0 4  
4 . 7 E - 0 4  
3.4E-04 

2.5E-04 
2.6E-04 
2.8E-04 
4.9E -04  
5.4E -04  
3.4E-04 
2.2E-04 
2.7E-04 
4 .1E-04 
8 .8E-04 
9.4E-04 
8.8E-04 
9.6E-04 
9.7E-04 
5.8E- 04 
4.2E-  04 

1 . 6 E -  04  
1 . 6 E - 0 4  
1 .8E-04 
3 .  I E - 0 4  
3 . 2 E - 0 4  
2.1E-04 
1 .4E-04 
1 . 7 E -  04  
3 . 3 E - 0 4  
5 . 6 E - 0 4  
5 .9E-04 
5 .5E-04 
5.9E-04 
5.9E- 04 
3 . 6 E - 0 4  
2 . 6 E - 0 4  

1 . 7 E - 0 4  
1 . 8 E - 0 4  
2.OE-04 
3 . 4 E - 0 4  
3.6E-04 
2 . 4 E - 0 4  
1 . 6 E - 0 4  
1 . 9 E - 0 4  
3 . 5 E - 0 4  
6 . 2 E - 0 4  

6 . 2 E - 0 4  
6 . 6 E - 0 4  
6 . 6 E - 0 4  
4.OE-04 

6 . 6 E - 0 4  

2 . 9 E - 0 4  

1 .9E-04 
2.OE-04 
2 .2E-04 
3 . 8 E - 0 4  
4.1E-Od 
2.6E-0.1 
1 .7E-04 
2.1E-04 
3.6E-04 
6.9E-04 
7.3E-04 
6.8E-04 
7.4E-04 
7 .4E-04 
4 .4E-04 
3 .2E-04 

O i s t a n c e  ( m )  

D i r e c t i o n  1736 1351 2250 2319 1805 2402 1712 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

2.7E-04 
2 .BE- 04 
3.OE-04 
5.3E-04 
5 .8E-04 
3.6E-04 
2 .4E-04 
2.9E- 04 
4 .2E-04 
9 .4E-04 
1.DE-03 
9 .4E-04 
1.OE-03 
1 .OE-03 
6 .2E-04 
4 ;  5E-04 

3 . 8 E - 0 4  
3 .9E-  04 
4 . 2 E - 0 4  
7 . 4 E - 0 4  
8 . 4 E - 0 4  
5 . 2 E - 0 4  
3 .3E-  04 
4 .  O E -  04 
5 . 3 E - 0 4  
1 . 3 E - 0 3  
1.4E-03  
1 . 3 E - 0 3  
1 . 4 E - 0 3  
1 . 5 E - 0 3  
9.OE-04 
6 . 5 E - 0 4  

1 .9E-04 
1 .9E-04 
2 . 1 E - 0 4  
3 .6E-04 
3 .9E-04 
2 .5E-04 
1 .7E-04 
2.OE-04 
3.6E - 0 4  
6 .6E-04 
7.OE-04 
6 . 5 E - 0 4  
7.OE-04 
7.OE-04 
4 .2E-04 
3.OE-04 

1 .8E-04 
1 .8E-04 
2.OE-04 
3 .5E-04 
3.7E - 0 4  
2 .4E-04 
1.6E-04 
1.9E-04 
3.5E-04 
6.3E-04 
6 .7E-04 
6.3E-04 
6 .7E-04 
6 .7E-04 
4 .1E-04 
2 .9E-04 

2 . 5 E - 0 4  
2 .6E-04 
2 . 9 E - 0 4  
5.OE-04 
5 . 4 E - 0 4  
3 . 4 E - 0 4  
2 .3E-04 
2 .8E-04 

‘ 4 . 1 E - 0 4  
8 . 9 E - 0 4  
9 . 5 E - 0 4  
8 . 9 E - 0 4  
9 . 7 E - 0 4  
9 . 8 E - 0 4  
5.9E-04 
4 . 3 E - 0 4  

1 . 7 E - 0 4  
1 .7E-04 
1 . 9 E - 0 4  
3 .3E-04 
3.5E-04 
2 . 3 E - 0 4  
1 S E - 0 4  
1 . 9 E - 0 4  
3 . 4 E - 0 4  
6.OE-04 
6 . 4 E - 0 4  
5 .9E-04 
6 . 4 E - 0 4  
6 . 4 E - 0 4  
3 . 8 E - 0 4  
2 . 8 E - 0 4  

2 .7E-04 
2 .8E-04 
3.1E-04 
5.4E-04 
5.9E-04 
3 .7E-04 
2 .4E-04 
3.OE-04 
4 . 3 E - 0 4  
9 .5E-04 
1 .OE-03 
9.6E-04 
1.OE-03 
1 .1E-03 
6 .4E-04 
4 . 6 E - 0 4  
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrern/y)  
( A l l  Radionuclides a n d  P a t h w a y s )  

~ 

Dis tance  ( m )  

D i  r e c t i  on 2031 2123 2076 1857 1890 1850 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

2 . 1 E - 0 4  2.OE-04 

4 . 5 E - 0 4  
2 . 9 E - 0 4  
1 . 9 E - 0 4  
2 . 3 E - 0 4  
3.8E - 04  
7 . 6 E - 0 4  
8 . 1 E - 0 4  
7 . 6 E - 0 4  
8 . 2 E - 0 4  
8 . 2 E - 0 4  
4 . 9 E - 0 4  
3 . 6 E - 0 4  

4.OE-04 
4 . 2 E - 0 4  
2 . 7 E - 0 4  
1 . 8 E - 0 4  
2 . 2 E - 0 4  
3 . 7 E - 0 4  
7 . 1 E - 0 4  
7 . 6 E - 0 4  
7 . 1 E - 0 4  
7 .6E-04 
7 . 7 E - 0 4  
4 . 6 E - 0 4  
3 . 3 E - 0 4  

2.1E-04 
2.1E-04 
2.4E-04 
4 .1E-04 
4 .4E-04 
2.8E - 0 4  
1 . 9 E - 0 4  
2 .3E-04 
3.8E-04 
7 .4E-04 
7.9E-04 
7 .3E-04 
7.9E-04 
7.9E-04 
4 .8E-04 
3.4E-04 

2 .4E-04 
2 . 5 E - 0 4  
2 .8E-04 
4 . 8 E - 0 4  
5 .2E-04 
3 . 3 E - 0 4  
2 . 2 E - 0 4  
2 . 6 E - 0 4  
4.OE-04 
8 . 6 E - 0 4  
9.2E-04 
8 .6E-04 
9 . 3 E - 0 4  
9 .4E-04 
5 .7E-04 
4 . 1 E - 0 4  

2 .4E-04 
2 . 5 E - 0 4  
2 .7E-04 
4 . 7 E - 0 4  
5 . 1 E - 0 4  
3.2E-04 
2 . 1 E - 0 4  
2 .6E-04 
4.OE-04 
8.4E - 04 
9.OE-04 
8 . 4 E - 0 4  
9 . 1 E - 0 4  
9 . 2 E - 0 4  
5 .5E-04 
4.OE-04 

2 .5E-04 
2 . 5 E - 0 4  
2 . 8 E - 0 4  
4 . 8 E - 0 4  
5 . 2 E - 0 4  
3 . 3 E - 0 4  
2 .2E-04 
2 . 7 E - 0 4  
4 . 1 E - 0 4  
8 .6E-04 
9 . 2 E - 0 4  
8 . 6 E - 0 4  
9 . 3 E - 0 4  
9 .5E-04 
5.7E-04 
4.1E-04 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and , P a t h w a y s )  

D i  s t a n c e  '(,m) 

D i  r e c t i  o n  1330 1639 2098 1821 2526 2342 2181 

N 4 .9E-09 3 .6E-09 2 .5E-09 3.1E-09,  1 .9E-09 2 .1E-09 
NNW 5.OE-09 3 .7E-09 2 .6E-09 3 . 2 E - 0 9  2.OE-09 2 .2E-09 

NW 5 .4E-09 4 .1E-09 2 .9E-09 3 . 5 E - 0 9  2 .2E-09 2 .4E-09 
W N W  9 . 5 E - 0 9  7 .2E-09 5.OE-09 6 . 2 E - 0 9  3 .8E-09 4 . 3 E - 0 9  

W l . l E - 0 8  8.OE-09 5 .4E-09 6.8E-09 4.OE-09 4 . 5 E - 0 9  
wsw 6 . 6 E - 0 9  4 .9E-09 3 . 4 E - 0 9  4 .2E-09 2.6E-09 2 .9E-09 

sw 4 . 2 E - 0 9  3 . 2 E - 0 9  2 .2E-09 2.7E-09 1 .7E-09 1 .9E-09 
ssw 5 . 1 E - 0 9  3 .9E-09 2 .8E-09 3.4E-09 2.1E-09 2 .4E-09 

S 6 . 8 E - 0 9  5 .6E-09 4 . 7 E - 0 9  5.1E-09 4.1E-09 4 . 3 E - 0 9  
S S E  1 . 6 E - 0 8  1 . 3 E - 0 8  9 . 2 E - 0 9  l . l E - 0 8  7.OE-09 7.8E-09 

SE 1 .8E-08 1 . 4 E - 0 8  9 . 8 E - 0 9  1 . 2 E - 0 8  7.5E-09 8 .4E-09 
E S E  1 . 7 E - 0 8  1 . 3 E - 0 8  9 . 1 E - 0 9  l . l E - 0 8  6.9E-09 7 . 8 6 - 0 9  

E 1 .9E-08 1.4E-08 9 . 8 E - 0 9  1 .2E-08 7.4E-09 8 . 3 E - 0 9  
ENE 1 . 9 E - 0 8  1 .4E-08 9 . 9 E - 0 9  1 . 2 E - 0 8  7.4E-09 8 . 3 E - 0 9  

N E  1 . 2 E - 0 8  8 . 6 E - 0 9  5 . 9 E - 0 9  7 .3E-09 4.4E-09 5.OE-09 
NNE 8 . 4 E - 0 9  6 .2E-09 4 . 2 E - 0 9  5.3E-09 3.2E-09 3 .6E-09 

2 .4E-09 
2 .5E-09 
2 .7E-09 
4 .8E-00 
5.1E-09 
3 .2E-09 
2 .1E-09 
2 .6E-09 
4.5E-09 
8 .7E-09 
9 .3E-09 
8 . 6 E - 0 9  
9 .3E-09 
9 . 3 E - 0 9  
5.6E-09 
4.OE-09 

D i s t a n c e  (in) 

D i r e c t i o n  1736 1351 2250 2319 1805 2402 1712 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
N N E  

3 .3E-09 4 . 7 E - 0 9  2 .3E-09 2 .2E-09 3 .2E-09 2 .1E-09 
3 . 4 E - 0 9  4 .9E-09 2 .3E-09 2 .2E-09 3 .3E-09 2 .1E-09 
3 .8E-09 5 .3E-09 2 . 5 E - 0 9  2 .5E-09 3.6E-09 2 .4E-09 
6 . 6 E - 0 9  9 .3E-09 4 . 5 E - 0 9  4 .3E-09 6.3E-09 4. l .E-09 
7 .3E-09 l . l E - 0 8  4 .8E-09 4 .6E-09 6.9E-09 4 .4E-09 
4 .6E-09 6 .5E-09 3 . 1 E - 0 9  3.OE-09 4 .3E-09 2 .8E-09 
2 .9E-09 4 .1E-09 2.OE-09 1 .9E-09 2 .8E-09 1 .8E-09 
3.6E-09 5.OE-09 2 .5E-09 2 .4E-09 3 .4E-09 2 .3E-09 
5 .3E-09 6 .7E-09 4 . 5 E - 0 9  4 . 4 E - 0 9  5.2E-09 4 . 3 E - 0 9  
1.2E-08 1 . 6 E - 0 8  8 . 3 E - 0 9  8.OE-09 l . l E - 0 8  7 . 6 E - 0 9  
1 . 3 E - 0 8  1 .7E-08 8 . 9 E - 0 9  8 .5E-09 1 . 2 E - 0 8  8 . 1 E - 0 9  
1 . 2 E - 0 8  1 . 7 E - 0 8  8 . 2 E - 0 9  7.9E-09 l . l E - 0 8  7 . 5 E - 0 9  
1 . 3 E - 0 8  1 . 8 E - 0 8  8 . 9 E - 0 9  8 .5E-09 1 .2E-08 8.OE-09 
1 . 3 E - 0 8  1 . 9 E - 0 8  8 . 9 E - 0 9  8 . 5 E - 0 9  1 .2E-08 8.OE-09 
7 .9E-09 1 . l E - 0 8  5 . 3 E - 0 9  5 .1E-09 7 . 4 E - 0 9  4 . 8 E - 0 9  
5 .7E-09 8 . 3 E - 0 9  3 . 8 E - 0 9  3 . 6 E - 0 9  5 . 3 E - 0 9  3 . 4 E - 0 9  

3 .4E-09 
3 .5E-09 
3 . 8 E - 0 9  
6 . 8 E - 0 9  
7 .4E-09 
4.6E-09 
3.OE-09 
3 .7E-09 
5 . 4 E - 0 9  
1 . 2 E - 0 8  
1 . 3 E - 0 8  
1 . 2 E - 0 8  
1 . 3 E - 0 8  
1 .3E-08 
8.OE-09 
5 . 8 E - 0 9  
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( r n )  
~ ~ ~ - ~ ~ -  

D i  r e c t i  on 203 1 2123 2076 1857 1890 1850 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

2 .6E-09 2 . 5 E - 0 9  2 .6E-09 3.OE-09 2 .9E-09 
2 .7E-09 2 .6E-09 2.6E-09 3 .1E-09 3.OE-09 
3.OE-09 2 .8E-09 2 . 9 E - 0 9  3 .4E-09 3 .3E-09 
5 . 3 E - 0 9  5.OE-09 5 .1E-09 6.OE-09 5 .9E-09 
5 . 7 E - 0 9  5 .3E-09 5 .5E-09 6 . 6 E - 0 9  6 . 4 E - 0 9  
3 .6E-09 3 . 4 E - 0 9  3 . 5 E - 0 9  4 . 1 E - 0 9  4.OE-09 
2 .3E-09 2 .2E-09 2 . 3 E - 0 9  2.7E-09 2 .6E-09 
2 .9E-09 2.7E-09 2 . 8 E - 0 9  3.3E-09 3 .2E-09 
4 . 8 E - 0 9  4 . 6 E - 0 9  4 . 7 E - 0 9  5.1E-09 5.OE-09 
9 . 6 E - 0 9  9.OE-09 9 . 3 E - 0 9  l . l E - 0 8  l . l E - 0 8  
1.OE-08 9 . 6 E - 0 9  1.OE-08 1 .2E-08 l . l E - 0 8  
9.6E-09 9.OE-09 9 .3E-09 l . l E - 0 8  l . l E - 0 8  
1.OE-08 9 .7E-09 1.OE-08 1 .2E-08 l . l E - 0 8  
1.OE-08 9 . 7 E - 0 9  1.015-08 1 .2E-08 1 .2E-08 
6 .2E-09 5 .8E-09 6.OE-09 7 .1E-09 6.9E-09 
4 . 4 E - 0 9  4 . 2 E - 0 9  4 . 3 E - 0 9  5 .1E-09 5.OE-09 

3.OE-09 
3 . 1 E - 0 9  
3 . 4 E - 0 9  
6 . 1 E - 0 9  
6.6E - 09 
4 . 1 E - 0 9  
2 . 7 E - 0 9  
3 . 3 E - 0 9  
5 .1E-09 
1 , 1 E - 0 8  
1 . 2 E - 0 8  
1 . 1 E - 0 8  
1 . 2 E - 0 8  
1 . 2 E - 0 8  
7 . 2 E - 0 9  
5 . 1 E - 0 9  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
May 1, 1995 12:48 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

9 .43E-04 

A t  T h i s  L o c a t i o n :  -921 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION S I T E  
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  1 5 .  Genera l  E x h a u s t  ( 2 0 0 5 1  

D a t a s e t  Name: 9 4 - 1 5 G E N - ( I I - G 1  
D a t a s e t  D a t e :  May 1 ,  1995 12:35 a m  

Wind F i l e :  WNDFILES\WIND94.WND 
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MAXIMALLY E X P O S E D  I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .18E-08 

9 2 1  M e t e r s  E a s t  N o r t h e a s t  

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i  V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

3 . 8 4 E - 0 6  
4 .37E-06 
1 .49E-04 

' 6 . 9 5 E - 0 3  
3 .74E-06 
1 .99E-03 
1 .01E-04 

9,4 3 E - 04 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  Source  
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  c i  / y  

u - 234 
U - 235 
U - 236 
U - 238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 1.00 3.OE-06 3.OE-06 5 .9E-06 
Y 1 .00 1 .6E-07 1 .6E-07 3 . 1 E - 0 7  
Y 1.00 i . l E - 0 7  l . l E - 0 7  2 .3E-07 
Y 1.00 3 .3E-06 3 .3E-06 6 . 6 E - 0 6  
W 1.00 2 . 1 E - 0 9  2 .1E-09 4 .2E-09 
W 1 .00 8 . 4 E - 0 9  8 . 4 E - 0 9  1 . 7 E - 0 8  
Y 1 .00  8 . 9 E - 0 8  8 . 9 E - 0 8  i . 8 E - 0 7  
Y 1 .00  2 .6E-07 2 .6E-07 5 .2E-07 
Y 1 . 0 0  1 . 4 E - 0 8  1 .4E-08 2 . 8 E - 0 8  
Y 1 . 0 0  1 . 3 E - 0 5  1 .3E-05 2 . 6 E - 0 5  

SITE I N F O R M A T I O N  

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  ng  H e i g h t  : 950 m 

S Y N O P S i  S 
Page 2 
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SOURCE i N F O R M A T I O N  

Source  Number: 1 2 

S t a c k  H e i g h t  ( m ) :  16.80 16.28 
D i a m e t e r  ( m ) :  1 . 3 2  1.22 

Plume R i s e  
Momentum ( m / s ) :  1.72E+01 1.52E+01 
( E x i t  V e l o c i t y )  

A G R I  CU LTURA L DATA 

Vegetab l  e M i  1 k M e a t  
- 

-, 

F r a c t i o n  Home Produced:  0 .700 0 .399 0 . 4 4 2  
F r a c t i o n  From Assessment Area:  0 .300 0 .601 0 .558 

F r a c t i o n  Impor ted :  0 .000 0.000 0 .000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

D I S T A N C E S  U S E D  F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1363 1317 2008 1617 1305 9 2 1  979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1 8 1 1  1796 



I 

Z A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
May 1, 1995 12:48 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Year :  1994  

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: S u i l d i n g  15 ,  G e n e r a l  E x h a u s t  ( 2 0 0 5 1  - 

D a t a s e t  Name: 9 4 - 1 5 G E N - ( I I - G 1  
D a t a s e t  D a t e :  May 1, 1995 12:35 am 

Wind F i l e :  WNDFILES\WIND94.WND 



May 1, 1995 12 :48  SUMMARY 
Page 1 

ORGAN D O S E  EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i dua 1 

Organ (mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

3 . 8 4 E - 0 6  
4 . 3 7 E - 0 6  
1 .49E-04 
6 . 9 5 E - 0 3  
3 . 7 4 E - 0 6  
1 . 9 9 E - 0 3  
1 . 0 1 E - 0 4  

9 . 4 3 E - 0 4  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

INGESTION 7.39E - 05  
I NHALAT I O N  8 .68E - 0 4  
A I R  I M M E R S I O N  7.29E- 11 
GROUND S U R F A C E  7 . 6 2 E - 0 7  
INTERNAL 9 . 4 2 E - 0 4  
EXTERNAL 7 .62E-  07 

TOTAL 9 . 4 3 E - 0 4  
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  ide  

Selected 
I nd i v i  dual 

(mrem/y) 

U - 2 3 4  
U - 2 3 5  

. U - 2 3 6  
U - 2 3 8  
RA-226 
RA-228 
TH-228  
TH-230  
TH - 232  
TH-234 

TOTAL 

i 
4 . 0 9 E - 0 4  
2 . 0 6 E - 0 5  
1 . 5 0 E - 0 5  
4 . 0 6 E - 0 4  
4 . 7 2 E - 0 8  
7 . 9 7 E - 0 8  
2 . 1 8 E - 0 5  
6.43E - 0 5  
4 . 9 3 E - 0 6  
1 . 2 9 E - 0 6  

9 . 4 3 E - 0 4  

SUMMARY 
Page 2 
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C A N C E R  RISK SUMMARY 

C a n c e r  

S e l  e c t e d  I nd i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
URINARY 
OTHER 

TOTAL 

P a t h w a y  

1 . 4 9 E -  1 0  
9 .8 9 E - 1- 1 
8 . 6 1 E - 1 3  
9 . 7 5 E - 1 2  
1 . 1 3 E - 0 8  
6 . 4 8 E -  12 
1 . 7 0 E -  11 
7 . 2 5 E -  1 2  
3 . 7 7 E -  1 2  
2 . 1 2 E -  1 0  
4 . 6 1 E -  1 2  

PATHWAY RISK SUMMARY 

TOTAL 

1 . 1 8 E - 0 8  

INGESTION 
INHALATION 
A I R IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

3 .92E  - 1 0  
1 . 1 4 E - 0 8  
1 .62E - 1 5  
1 . 7 5 E -  11 
1 . 1 8 E -  0 8  
1 . 7 5 E -  11 

1 . 1 8 E - 0 8  

SUMMARY 
?age 3 
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N u c l  i d e  

U - 234 
U - 2 3 5  
U-236 
U - 238 
R A  - 226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

SUMMP.?Y 
Page 2 

5.17E-09 
2 .68E-10 
1.90E- 10 
5 .18E-09 
5.54E- 13 
7 .58E-13 
4 .37E-  10 
5 .25E-  10 
2 . 7 7 E - 1 1  
3 . 5 7 E -  11 

1.18E-08 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  Rad ionuc l i des  and Pathways) 

D is tance  ( m )  

D i r e c t i o n  1363 1317 2008 1617 1305 9 2 1  979 

N 
NNW 

NW 
NNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

NE 
NNE 

1.7E-04 
1 .9E-04 
1 . 5 E - 0 4  
2 . 7 E - 0 4  
5 .1E-04 
3 . 1 E - 0 4  
1 . 7 E - 0 4  
1 . 7 E - 0 4  
1 .7E-04 
3 . 4 E - 0 4  
4 . 1 E - 0 4  
4 . 8 E - 0 4  
5 . 3 E - 0 4  
6 . 6 E - 0 4  
5.1E-04 
3 .2E-04 

i . a ~ - m  
2 .  OE- 04 
1 .6E-04 
2 .8E-04 
5 .3E-04 
3.2E - 04 
1 . 8 E - 0 4  
1 .8E-04 
1 . 8 E - 0 4  
3 . 5 E - 0 4  
4.3E - 04 
4 . 9 E - 0 4  
5 .5E-04 
6.8E-04 
5 . 3 E - 0 4  
3 .3E-04 

1 . 1 E - 0 4  
1 .GE-04 
3.2E - 04 
1 . 9 E - 0 4  
1 . 1 E - 0 4  
1 . 1 E - 0 4  
1 .4E-04 
2 .3E-04 
2 .8E-04 
3 . 1 E - 0 4  
3.7E - 0 4  
4 .4E-04 
3 . 2 E - 0 4  
2 .1E-04 

1 . 5 E - 0 4  
1 .6E-04 

2 . 3 E - 0 4  
4 . 2 E - 0 4  
2 . 5 E - 0 4  
1 . 4 E - 0 4  
1 . 4 E - 0 4  
1 . 6 E - 0 4  
2 . 9 E - 0 4  
3 . 4 E - 0 4  
4.OE-04 
4.5E - 0 4  
5 . 5 E - 0 4  
4 .1E-04 
2 .7E-04 

i.4~-a4 

1.8E-04 
2.OE-04 
1 .6E-04 
2.8E-04 
5 .3E-04 
3 .2E-04 
1 .8E-04 
1.8E-04 
1.8E-04 
3 . 5 E - 0 4  
4 .3E-04 
5.OE-04 
5 .5E-04 
6.9E-04 
5.3E-04 
3 . 3 E - 0 4  

2 .6E-04 
2 . 6 E - 0 4  
2.OE-04 
3 . 7 E - 0 4  
7 .  i E - 0 4  
4 . a ~ - 0 4  
2 . 7 E - 0 4  
2 . 5 E - 0 4  
2 . 2 E - 0 4  
4 . 9 E - 0 4  
6.OE-04 
7 . 1 E - 0 4  
7 . 2 E - 0 4  
9 . 4 E - 0 4  
7 . 7 E - 0 4  
4 . 6 E - 0 4  

2 .4E-04 
2 . 5 E - 0 4  
1 . 9 E - 0 4  
3 . 6 E - 0 4  
i . 3 E - 0 4  
d .  5E-04 
2 .6E-04 
2 . 4 E - 0 4  
2 .1E-04 
4 . 7 E - 0 4  
5 . 7 E - 0 4  
6 . 7 E - 0 4  
7.OE-04 
9.OE-04 
7 .3E-04 
4 . 4 E - 0 4  

D is tance  ( m )  

O i  r e c t i o n  1035 1068 1204 1199 1207  i 1 3 3  1135 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

2.3E - 04 
2.4E-04 
1 . 8 E - 0 4  
3 . 4 E - 0 4  
6 . 9 E - 0 4  
4 . 2 E - 0 4  
2.4E-04 
2 .3E-04 
2.OE-04 
4 . 4 E - 0 4  
5 . 4 E - 0 4  
6 . 4 E - 0 4  
6 . 7 E - 0 4  
8 . 6 E - 0 4  
6 .9E-04 
4 . 2 E - 0 4  

2 .3E-04 
2 . 3 E - 0 4  
1 .8E-04 
3 . 4 E - 0 4  
6 . 7 E - 0 4  
4 .1E-04 
2 .3E-04 
2 . 2 E - 0 4  
2.OE-04 
4.3E - 0 4  
5 . 3 E - 0 4  
6.2E - 04 
6 . 5 E - 0 4  

6 ,6E-04 
4.OE-04 

a .  4 ~ - 0 4  

2.OE-04 
2 . 1 E - 0 4  
1 .7E-04 
3.OE-04 
5 . 8 E - 0 4  
3 .6E-04 
2.OE-04 
1.9E-04 
1 .9E-04 
3 . 8 E - 0 4  
4 . 7 E - 0 4  
5 . 4 E - 0 4  
5.9E - 04 
7 . 5 E - 0 4  
5 . 8 E - 0 4  
3 . 6 E - 0 4  

2.OE-04 
2 .1E-04 
1 .7E-04 
3.OE-04 
5 .9E-04 
3.6E - 04 
2.OE-04 
1 .9E-04 
1 .9E-04 
3 . 9 E - 0 4  
4 . 7 E - 0 4  
5 .5E-04 
5 . 9 E - 0 4  
7 . 5 E - 0 4  
5 .9E-04 
3.6E - 04 

2.OE-04 
2.1E-04 
1 .7E-04 
3.OE-04 
5.8E-04 
3 .5E-04 
2.OE-04 
1 .9E-04 
1 . 9 E - 0 4  
3.8E-04 
4 .7E-04 
5 . 4 6 - 0 4  
5.9E - 0 4  
7 . 5 E - 0 4  
5 .8E-04 
3 .6E-04 

2 . 1 E - 0 4  
2 .2E-  04 
1 . 7 E - 0 4  
3 . 2 E - 0 4  
6 . 3 E - 0 4  
3 . a ~ - o 4  
2 .2E-  04 
2 . 1 E - 0 4  
1 .9E-04  
4 . 1 E - 0 4  
5.OE-04 
5 . 8 E - 0 4  
6 .2E-04 
7 . 9 E - 0 4  
6 . 2 E - 0 4  
3 . 8 E - 0 4  

2 . 1 E - 0 4  
2 . 2 E - 0 4  
1 . 7 E - 0 4  
3 .2E-04 
6 . 2 E - 0 4  
3 . 8 E - 0 4  
2 .2E-04 
2 . 1 E - 0 4  
4):qpqJq I.... 9.E.:.O.! 
,.;r :: -.:;.:, ... ..........I.. 

5 .OE-04 
5 . 8 E - 0 4  
6 . 2 E - 0 4  

6 .2E-04 
3 . 8 E - 0 4  

7 .9E-04 
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\ INDIVIDUAL EFFECTiVE D O S E  EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l  i d e s  and P a t h w a y s )  

SUMMARY 
Page 6 

D i s t a n c e  (in) 

D i r e c t i o n  1763 1317 1182 1186 1 8 1 1  1796 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

1 . 3 E - 0 4  
1 . 5 E - 0 4  
1 . 3 E - 0 4  
2 . 1 E - 0 4  
3 . 8 E - 0 4  
2 . 2 E - 0 4  
1 . 3 E - 0 4  
1 . 3 E - 0 4  
1 . 5 E - 0 4  
2.6E- 0 4  
3 . 2 E - 0 4  
3 . 6 E - 0 4  
4 . 1 E - 0 4  
5 . 1 E - 0 4  
3 . 7 E - 0 4  
2 . 4 E - 0 4  

1 . 8 E - 0 4  
2.OE-04 
1 . 6 E - 0 4  
2 . 8 E - 0 4  
5 . 3 E - 0 4  
3 . 2 E - 0 4  
1 . 8 E - 0 4  
1 . 8 E - 0 4  
1 . 8 E - 0 4  
3 . 5 E - 0 4  
4 .3E-04  
4 . 9 E - 0 4  
5 . 5 E - 0 4  
6 . 8 E - 0 4  
5 . 3 E - 0 4  
3 . 3 E -  04  

2.OE-04 
2 . 2 E - 0 4  
1 . 7 E - 0 4  
3 . 1 E - 0 4  
6.OE-04 
3 .6E-04  
2 . 1 E - 0 4  
2.OE-04 
1 . 9 E - 0 4  
3 . 9 E - 0 4  
4 . 8 E - 0 4  
5 .6E-04  
6.OE-04 
7 . 6 E - 0 4  
6.OE-04 
3 .7E-04  

2.OE-04 
2 .2E-04  
1 .7E-04  
3 .1E-04  
5.9E - 0 4  
3.6E - 0 4  
2 .1E-04  
2.OE-04 
1 .9E-04  
3 .9E-04  
4 . 7 E - 0 4  
5 .5E-04  
6.OE-04 
7 .6E-04  
5 .9E-04  
3 .6E-04  

1 . 3 E - 0 4  
1 . 4 E - 0 4  
1 . 2 E - 0 4  
2 . 1 E - 0 4  
3 .6E-  04 
2.2E-  04  
1 . 2 E - 0 4  
1 . 3 E - 0 4  
1 . 5 E - 0 4  
2.6E-  04 
3 . 1 E - 0 4  
3 . 5 E - 0 4  
4.OE-04 
4 . 9 E - 0 4  
3 + 6 f - 0 4  
2 . 4 E - 0 4  

1 . 3 E - 0 4  
1 . 4 E - 0 4  
1 . 2 E - 0 4  
2 . 1 E - 0 4  
3 . 7 E - 0 4  
2 . 2 E - 0 4  
1 . 3 E - 0 4  
1 . 3 E - 0 4  
1 . 5 E - 0 4  
2 . 6 E - 0 4  
3 . 1 E - 0 4  
3 . 5 E - 0 4  
4 . 1 E - 0 4  
5.OE-04 
3.6E-04 
2 . 4 E - 0 4  
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  Radionucl ides  a n d  Pathways) 

Distance ( m )  

D i r e c t i o n  1363 1317 2008 1617 1305 9 2 1  979 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

2 . 1 E - 0 9  2 . 2 E - 0 9  1.4E-09 1 .8E-09 2 .2E-09 3 . 2 E - 0 9  3.OE-09 
2 .3E-09 2 . 4 E - 0 9  1 . 6 E - 0 9  2.OE-09 2 . 4 E - 0 9  3 .2E-09 3 . 1 E - 0 9  
1 . 9 E - 0 9  2 .9E-09 ! .4E-09 1 .6E-09 1 .9E-09 2 .4E-09 2 . 3 E - 0 9  
3 . 3 E - 0 9  2 . 4 E - 0 9  2 .3E-09 2 .8E-09 3 . 5 E - 0 9  4 . 6 E - 0 9  4 . 4 E - 0 9  
6 . 4 E - 0 9  6 . 6 E - 0 9  4.OE-09 5 . 2 E - 0 9  6 . 7 E - 0 9  9 . 7 E - 0 9  9 . 2 E - 0 9  
3 . 8 E - 0 9  4.OE-09 2 .3E-09 3 . 1 E - 0 9  4.OE-09 6.OE-09 5 . 6 E - 0 9  
2 . 1 E - 0 9  2 . 2 E - 0 9  1 .3E-09 1 .7E-09 2 . 2 E - 0 9  3 . 4 E - 0 9  3 .2E-09 
2 .1E-09 2 . 1 E - 0 9  1 . 4 E - 0 9  1 .7E-09 2 . 2 E - 0 9  3 . 1 E - 0 9  2 . 9 E - 0 9  
2 .1E-09 2 .1E-09 1 .7E-09 1 . 9 E - 0 9  2 .1E-09 2 .6E-09 2 .5E-09 
4 . 2 E - 0 9  4 . 3 E - 0 9  2 .9E-09 3 .5E-09 4 .4E-09 6 .1E-09 5.8E-09 
5 . 1 E - 0 9  5 . 3 E - 0 9  3 . 4 E - 0 9  4 .2E-09 5 . 3 E - 0 9  7 .4E-09 7 .1E-09 
5 . 9 E - 0 9  6 . 2 E - 0 9  3 . 9 E - 0 9  4 .9E-09 6 . 2 E - 0 9  8 .8E-09 8 . 4 E - 0 9  
6.6E-09 6 .8E-09 4 .5E-09.  5 .6E-09 6 .9E-09 9.OE-09 8 .7E-09 
8 . 3 E - 0 9  8 . 6 E - 0 9  5.5E-09 6 .9E-09 8 . 6 E - 0 9  1 . 2 E - 0 8  l . l E - 0 8  
6 .3E-09 6 . 6 E - 0 9  3 .9E-09 5 .2E-09 6 .7E-09 9 . 6 E - 0 9  9 .1E-09 
3.9E-09 4 . 1 E - 0 9  2 .6E-09 3 . 3 E - 0 9  4 .1E-09 5 .7E-09 5 .5E-09 

Distance ( m )  

Di r e c t i  on 1035 1068 1204 1199 1207 1133 1135 

N 2 .9E-09 2 .8E-09 
NNW 3.OE-09 2 .9E-09 

NW 2 .2E-09 2 . 2 E - 0 9  
WNW 4 . 2 E - 0 9  4 . 1 E - 0 9  

W 8 . 7 E - 0 9  8 .4E-09 
wsw 5.3E-09 5 .1E-09 

sw 3.OE-09 2 .9E-09 
ssw 2 . 8 E - 0 9  2 .7E-09 

S 2 .4E-09 2 . 4 E - 0 9  
S S E  5 . 5 E - 0 9  5 .3E-09 

SE 6 . 7 E - 0 9  6 . 5 E - 0 9  
ESE 7 . 9 E - 0 9  7 . 7 E - 0 9  

E 8 . 4 E - 0 9  8 . 2 E - 0 9  
ENE l . l E - 0 8  1.OE-08 

N E  8 . 6 E - 0 9  8 . 3 E - 0 9  
N N E  5 . 2 E - 0 9  5.OE-09 

2.4E-09 
2.6E-09 
2.OE-09 
3.7E-09 
7 .3E-09 
4 .4E-09 
2.5E-09 
2 .4E-09 
2 .2E-09 
4 .7E-09 
5 .8E-09 
6.8E-09 
7.4E-09 
9.4E-09 
7.3E-09 
4 .5E-  09 

2 .4E-09 2 .4E-09 
2 .6E-09 2 .6E-09 
2.OE-09 2.OE-09 
3 .7E-09 3 . 7 E - 0 9  
7 .4E-09 7.3E-09 
4 .4E-09 4 .4E-09 
2 .5E-09 2 .5E-09 
2 .4E-09 2 .4E-09 
2 .2E-09 2 .2E-09 
4 .7E-09 4 .7E-09 
5.8E-09 5.8E-09 
6 . 8 E - 0 9  6 .8E-09 
7.4E-09 7.4E-09 
9 .4E-09 9 . 3 E - 0 9  
7 .3E-09 7.3E-09 
4 .5E-09 4 .5E-09 

2 . 6 E - 0 9  2 .6E-09 
2 . 7 E - 0 9  2 . 7 E - 0 9  
2 .1E-09 2.1E-09 
3 . 9 E - 0 9  3 .9E-09 
7 .9E-09 7.8E-09 
4 . 8 E - 0 9  4 . 7 E - 0 9  
2 .7E-09 2 .7E-09 
2 .5E-09 2.5E-09 
2 .3E-09 2.3E-09 
5.OE-09 5.OE-09 
6 .1E-09 6 .1E-09 
7 .2E-09 7.2E-09 
7 . 8 ~ - 0 9  7 . a ~ - o 9  
9 . 9 E - 0 9  9.9E-09 
7 .8E-09 7 .8E-09 
4.7E-09 4.7E-09 
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INDIV IDUAL L IFETIME R I S K  ( d e a t h s )  
( A 1  1 R a d i o n u c l  i d e s  a n d  P a t h w a y s )  

SUMMARY 
P a g e  8 

D i s t a n c e  ( m )  

Di r e c t i  on  1 7 6 3  1 3 1 7  1182  1186  1811 1 7 9 6  

N 
NNW 

N W  
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

1 . 6 E - 0 9  2 . 2 E - 0 9  2 . 5 E - 0 9  2 . 5 E - 0 9  1 . 6 E - 0 9  1 . 6 E - 0 9  
1 . 8 E - 0 9  2 . 4 E - 0 9  2 . 6 E - 0 9  2 . 6 E - 0 9 '  1 . 7 E - 0 9  1 . 7 E - 0 9  
1 . 5 E - 0 9  1 . 9 E - 0 9  2 . 1 E - 0 9  2 .OE-09  1 . 5 E - 0 9  1 . 5 E - 0 9  
2 . 6 E - 0 9  3 . 4 E - 0 9  3 . 8 E - 0 9  3 . 8 E - 0 9  2 . 5 E - 0 9  2 . 5 E - 0 9  
4 . 7 E - 0 9  6 . 6 E - 0 9  7 . 5 E - 0 9  7 . 5 E - 0 9  4 . 5 E - 0 9  4 . 6 E - 0 9  
2 . 7 E - 0 9  4 .OE-09  4 . 5 E - 0 9  4 . 5 E - 0 9  2 . 6 E - 0 9  2 . 7 E - 0 9  
1 . 5 E - 0 9  2 . 2 E - 0 9  2 . 5 E - 0 9  2 . 5 E - 0 9  1 . 5 E - 0 9  1 . 5 E - 0 9  
1 . 6 E - 0 9  2 . 1 E - 0 9  2 . 4 E - 0 9  2 . 4 E - 0 9  1 . 5 E - 0 9  1 . 5 E - 0 9  
1 . 8 E - 0 9  2 . 1 E - 0 9  2 . 2 E - 0 9  2 . 2 E - 0 9  1 . 8 E - 0 9  1 . 8 E - 0 9  
3 . 2 E - 0 9  4 . 3 E - 0 9  4 . 8 E - 0 9  4 . 8 E - 0 9  3 . 1 E - 0 9  3 . 2 E - 0 9  
3 . 9 E - 0 9  5 . 3 E - 0 9  5 . 9 E - 0 9  5 . 9 E - 0 9  3 . 8 E - 0 9  3 . 8 E - 0 9  
4 . 5 E - 0 9  6 . 2 E - 0 9  6 . 9 E - 0 9  6 . 9 E - 0 9  4 . 3 E - 0 9  4 . 4 E - 0 9  
5 . 1 E - 0 9  6 . 8 E - 0 9  7 . 5 E - 0 9  7 . 5 E - 0 9  5 .OE-09 5 . 1 E - 0 9  
6 . 3 E - 0 9  8 . 6 E - 0 9  9 . 5 E - 0 9  9 . 5 E - 0 9  6 . 2 E - 0 9  6 . 2 E - 0 9  
4 . 6 E - 0 9  6 . 6 E - 0 9  7 . 5 E - 0 9  7 . 4 E - 0 9  4 . 5 E - 0 9  4 . 5 E - 0 9  
3 . O E - 0 9  4 . 1 E - 0 9 '  4 . 6 E - 0 9  4 . 5 E - 0 9  2 . 9 E - 0 9  2 . 9 E - 0 9  
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C l e a n  A i r  A c t .  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
May 1 ,  1995 12:48 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Oose E q u i v a l e n t  
(mrem/yea r 1 

6.51E-04 

A t  T h i s  L o c a t i o n :  1374 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  1 5 .  Gene,ral E x h a u s t  ( 2 0 0 5 )  

D a t a s e t  Name: 9 4 - 1 5 G E N - ( I ) - G 2  
O a t a s e t  D a t e :  May 1, 1995 12:37 a m  

Wind F i  1 e :  WNDFI  LES\WI ND94. WND 



May 1, 1995 12 :48  am 

MAXIMALLY E X P O S E D  INDIV IDUAL 

SY NOPS 1 S 
.Page  1 

L o c a t i o n  O f  The  I n d i v i d u a l :  1 3 7 4  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  8 . 1 8 E - 0 9  

O R G A N  D O S E  EQUIVALENT SUMMARY 

O r g a n  

G O N A D S  
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
E q u i  V a l  e n t  

( rn rem/y )  

2 . 6 1  E - 06  
2 .97E - 06  
1 . 0 2 E -  04  
4 . 8 0 E  - 03  
2 . 5 4 E - 0 6  
1 . 3 6 E - 0 3  
6 . a 7 ~ - 0 5  

6 . 5 1 E - 0 4  



May 1, 1995 12:48 a m  

RADIONUCLIDE E ? . I I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  Source 
#1 $2 TOTAL 

N u c l i d e  Class S i z e  C i / y  C i / y  Ci / y  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00 3.OE-06 3.OE-06 5 .9E-06 
Y 1.00 1 . 6 E - 0 7  1 .6E-07 3 . 1 E - 0 7  
Y 1.00 l . l E - 0 7  l . l E - 0 7  2.3E-07 
Y 1 .00 3 .3E-06 3 .3E-06 6 .6E-06 
W 1.00 2 .1E-09 2 .1E-09 4 .2E-09 
W 1 .00  8 . 4 E - 0 9  8 . 4 E - 0 9  1 .7E-08 
Y 1 . 0 0  8 . 9 E - 0 8  8 . Q E - 0 8  1 . 8 E - 0 7  
Y 1 . 0 0  2 . 6 E - 0 7  2 . 6 E - 0 7 .  5 .2E-07 
Y 1 .00 1 .4E-08 1 .4E-08 2 .8E-08 
Y 1 .00 1 .3E-05 1 . 3 E - 0 5  2 .6E-05 

SITE INFORMATION 

Tempera ture  : 12 degrees  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
?age 2 



May 1, 1995  1 2 : 4 8  am 

SOURCE INFORMATION 

S o u r c e  Number:  1 2 

S t a c k  H e i g h t  (m): 
D i a m e t e r  (m): 

1 6 . 8 0  1 6 . 2 8  
1 . 3 2  1 . 2 2  

Plume R i s e  
Momentum ( m / s ) :  1.72E+01 1.52E+01 
( E x i t  Vel  o c i  t y  1 

AGRICULTURAL DATA 

V e g e t a b l e  M i l k  . Mea t  

F r a c t i o n  Home Produced :  
F r a c t i o n  From Assessmen t  A r e a :  

F r a c t i o n  I m p o r t e d :  

0 . 7 0 0  0 . 3 9 9  0 . 4 4 2  
0 . 3 0 0  0 . 6 0 1  0 . 5 5 8  
0 .000  0 . 0 0 0  0 . 0 0 0  

Food A r r a y s  were  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  used .  

S Y  N O P S  I S  
Page 3 

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

I 
1374  1 6 4 3  2 0 1 3  1916  2622 2247  2239  1 7 3 5  1411 2347 

. 2 4 1 5  1 8 0 2  2307  1654  1993  2 0 8 3  2 0 3 5  1766  1 7 9 8  1 9 1 3  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
May 1, 1995 12:48 am 

F a c i  1 i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 
A d d r e s s :  ? . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  15. Genera l  Exhaust  ( 2 0 0 5 )  

D a t a s e t  Name: 9 4 - 1 5 G E N - ( I I - G 2  
D a t a s e t  D a t e :  May 1, 1995 12:37 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



May 1 ,  1 9 9 5  1 2 : 4 8  am 

O R G A N  DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l e c t e d  
I nd i v i  d u a l  

(rnrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2 . 6 1  E - 0 6  
2 . 9 7 E - 0 6  
1 . 0 2 E - 0 4  
4 .80E - 0 3  
2 .54E - 0 6  
1 . 3 6 E - 0 3  
6 . 8 7 E - 0 5  

6 . 5 1 E - 0 4  

' PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

I NGESTI ON 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

5 .  O O E  - 0 5  
6 . 0 1  E - 04  
5 . 0 4 E -  11 
5 . 1 9 E - 0 7  
6 . 5 1  E - 04  
5 . 1 9 E - 0 7  

TOTAL 6 . 5 1  E - 0 4  

SUMMARY 
P a g e  i 



May 1, 1995 12:48 a m  

NUCLIDE EFFECTIVE OOSE EQUIVALENT SUMMARY 

N u c l  i d e  

Selected 
I n d  i v i  d u a l  

(mrern/y) 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232. 
TH-234 

TOTAL 

2 .82E-04 
1 .42E-05 
1 .04E-05 
2.80E - 0 4  
3 .22E-08 
5.42E - 08 
1 . 5 1 E - 0 5  
4.44E-05 
3.41E - 0 6  
8.79E-07 

6.51E - 0 4  

SUMMARY 
Page 2 



May 1, 1995 12 :48  a m  

Cancer  

LEUKEMIA 
BONE 
T H Y R O I D  
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 . 0 2 E - 1 0  
6 .75E-  11 
5 . 8 5 E - 1 3  
6 .62E-  12 
7 .83E-  09 
4 . 4 0 E -  1 2  
1 .16E-  11 
4 . 9 4 E - 1 2  
2 . 5 6 E - 1 2  
1 . 4 4 E - 1 0  
3.13E- 12 

PATHWAY R I S K  SUMMARY 

TOTAL 

8 . 1 8 E - 0 9  

INGESTION 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

2 . 6 5 E - 1 0  
7 . 9 0 E - 0 9  
1 .12E-  15 
1 . 1 9 E - 1 1  
8 . 1 7 E - 0 9  
1 .19E-  11 

8 . 1 8 E - 0 9  

SUMMARY 
Page 3 



N u c l  i de 

U - 234 
U - 2 3 5  
U - 236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

SUMMARY 
P a g e  d 

NUCLIDE R I S K  SUMMARY 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i  f e t i r n e  

F a t a l  Cancer  R i s k  

3 .57E-09 
1 .85E-10 
1.31E- 10 
3.58E-09 
3 .81E-13 

' 5 . 1 7 E - 1 3  
3 . 0 2 E -  10 
3.63E- 10  
1.92E- 11 
2.45E- 11 

8 . 1 8 E - 0 9  



May 1 ,  1 9 9 5  1 2 : 4 8  a m  SUMMARY 
Page 5 

INDIV IDUAL EFFECTIVE D O S E  EQUIVALENT RATE ( rnrem/y)  
( A l l  R a d i o n u c l i d e s  and  P a t h w a y s )  

D i s t a n c e  ( m j  

D i r e c t i o n  1374  1643 2013  1916  2622  2247  2 2 3 9  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1 . 7 E - 0 4  
1 . 8 E - 0 4  
1 . 5 E - 0 4  
2 . 6 E - 0 4  
5.OE-04 
3 .OE-04  
1 . 7 E - 0 4  
1 . 7 E - 0 4  
1 . 7 E - 0 4  
3.3E - 0 4  
4 .OE-04  
4 . 7 E - 0 4  
5 . 2 E - 0 4  
6 . 5 E -  04  
5.OE-04 
3 . I f 3 4  

1.4E- 04 
1 . 5 E -  04  
1 . 3 E - 0 4  
2 . 2 E - 0 4  
4 .OE-04  
2 . 4 E - 0 4  
1 . 4 E - 0 4  
1 . 4 E - 0 4  
1 . 5 E - 0 4  
2 . 8 E - 0 4  
3 . 3 E - 0 4  
3 . 8 E - 0 4  
4 . 4 E - 0 4  
5 . 4 E - 0 4  
4 .  OE - 04  
2 . 6 E - 0 4  

1 . 1 E - 0 4  
1 . 3 E - 0 4  
1 . 1 E - 0 4  
1 . 8 E - 0 4  
3 . 2 E - 0 4  
1 . 9 E - 0 4  
1 . 1 E - 0 4  
1 . 1 E - 0 4  
1 . 4 E - 0 4  
2 . 3 E - 0 4  
2 . 7 E - 0 4  
3 . 1 E - 0 4  
3 . 6 E - 0 4  
4 . 4 E - 0 4  
3 . 1 E - 0 4  
2 . 1 E - 0 4  

1 . 2 E - 0 4  
1 . 3 E - 0 4  
1 . 1 E - 0 4  
1 . 9 E - 0 4  
3 . 4 E - 0 4  
2.OE-04 
1 . 1 E - 0 4  
1 . 2 E - 0 4  
1 . 4 E - 0 4  
2 . 4 E - 0 4  
2 . 9 E - 0 4  
3 . 3 E - 0 4  
3 . 8 E - 0 4  
4 . 6 E - 0 4  
3 . 3 E - 0 4  
2 . 2 E - 0 4  

8 . 7 E - 0 5  
9 . 5 E - 0 5  
8 . 8 E - 0 5  
1 . 4 E - 0 4  
2 . 3 E - 0 4  
1 . 3 E - 0 4  
7 . 8 E - 0 5  
8 . 4 E - 0 5  
1 . 1 E - 0 4  
1 . 9 E - 0 4  
2 . 2 E - 0 4  
2 . 4 E - 0 4  
2 . 8 E - 0 4  
3.4E.04 
2 . 3 E - 0 4  
1.6E - 0 4  

1 .OE-04 
1 . 1 E - 0 4  
1 .OE-04 
1 . 7 E - 0 4  
2 .$E-04  
1 . 6 E - 0 4  
9 . 3 E - 0 5  
9 . 8 E - 0 5  
1 . 3 E - 0 4  
2 . 1 E - 0 4  
2 . 5 E - 0 4  
2 . 8 E - 0 4  
3 . 3 E -  0 4  
3 . 9 E - 0 4  
2 . 7 E - 0 4  
1 . 9 E - 0 4  

1 .OE-04  
1 . 1 E - 0 4  
1 .OE-04  
1 . 7 E - 0 4  
2 . 8 E - 0 4  
1 . 6 E - 0 4  
9 . 3 E - 0 5  
9 . 8 E - 0 5  
1 . 3 E - 0 4  
2 . 1 E - 0 4  
2 .5E-04  
2 . 8 E - 0 4  
3 . 3 E - 0 4  
3 . 9 E - 0 4  
2 . 8 E - 0 4  
1 . 9 E - 0 4  

D i s t a n c e  ( m )  

D i r e c t i o n  1 7 3 5  1 4 1 1  2347  2 4 1 5  1802 2307. 1 6 5 4  

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

s 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

1.3E-04 
1 . 5 E - 0 4  
1 . 2 E - 0 4  
2 . 1 E - 0 4  
3 . 8 E - 0 4  
2 . 2 E - 0 4  
1 . 3 E - 0 4  
1 . 3 E - 0 4  
1 . 5 E - 0 4  
2 . 6 E - 0 4  
3 . 2 E - 0 4  
3 . 6 E - 0 4  
4 . 2 E - 0 4  
5 . 1 E - 0 4  
3 . 8 E - 0 4  
2 . 4 E - 0 4  

1 . 6 E - 0 4  
1 . 8 E - 0 4  
1 . 5 E - 0 4  
2 . 6 E - 0 4  
4 . 8 E - 0 4  
2 . 9 E - 0 4  
1 . 6 E - 0 4  
1 . 6 E - 0 4  
1 . 7 E - 0 4  
3 . 2 E - 0 4  
3.9E-04 
4 . 6 E - 0 4  
5 . 1 E - 0 4  
6 . 3 E - 0 4  
4 . 8 E - 0 4  
3.OE-04 

9 . 6 E - 0 5  
1 . 1 E - 0 4  
9 . 7 E - 0 5  
1 . 6 E - 0 4  
2 . 6 E - 0 4  
1 . 5 E - 0 4  
8 . 9 E - 0 5  
9 . 4 E - 0 5  
1 . 2 E - 0 4  
2.OE-04 
2 . 4 E - 0 4  
2 . 7 E - 0 4  
3 .  I E - 0 4  
3 . 8 E - 0 4  
2 . 6 E - 0 4  
1 . 8 E - 0 4  

9 . 4 E - 0 5  
1.OE-04 
9 . 4 E - 0 5  
1 . 6 E - 0 4  
2 . 5 E - 0 4  
1 . 5 E - 0 4  
8 . 6 E -  0 5  
9 . 1 E - 0 5  
1 . 2 E - 0 4  
2 .OE-04  
2 . 3 E - 0 4  
2 . 6 E - 0 4  
3 . 1 E - 0 4  
3 . 7 E -  0 4  
2 . 5 E - 0 4  
1 . 7 E - 0 4  

1 . 3 E - 0 4  
1.4E.04 
1 . 2 E - 0 4  
2.OE-04 
3 . 6 E - 0 4  
2 . 1 E - 0 4  
1 . 2 E - 0 4  
1 . 2 E - 0 4  
1 . 5 E - 0 4  
2 . 5 E - 0 4  
3 .OE-04  
3 . 5 E - 0 4  
4 .OE-04  
4 . 9 E - 0 4  
3 . 6 E - 0 4  
2 . 3 E - 0 4  

9 . 8 E - 0 5  
1 . 1 E - 0 4  
9 . 8 E - 0 5  
1 . 6 E - 0 4  
2.7E-04 
1 . 6 E - 0 4  
9 .OE-05  
9 . 5 E - 0 5  
1 . 2 E - 0 4  
2 . 1 E - 0 4  
2 . 4 E  - 0 4  
2 . 7 E - 0 4  
3 . 2 E - 0 4  
3 . 8 E - 0 4  
2 . 7 E - 0 4  
1 . 8 E - 0 4  

1 . 4 E - 0 4  
1 . 5 E - 0 4  
1.3E-04 
2 . 2 E - 0 4  
4 .OE-04  
2 . 4 E - 0 4  
1 . 3 E - 0 4  
1 . 4 E - 0 4  
1 . 5 E - 0 4  
2 . 8 E - 0 4  
3 . 3 E - 0 4  
3 . 8 E - 0 4  
4 . 4 E - 0 4  
5 . 4 E - 0 4  
4 .OE-04  
2 . 6 E -  0 4  



May 1 ,  1995 12 :48  aI? 

I N D I V I D U A L  EFFECTIVE D O S E  EQUIVALENT RATE (rnrem/y) 
! A l l  Raa ionuc l i des  and Pathways) 

SUMMARY 
P a g e  6 

D is tance  ( r n )  

D i r e c t i o n  ,1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

l . l E - 0 4  
1.3E-04 
1 .1E-04 
1 . 9 E - 0 4  
3 .2E-04 
1 .9E-04 
1 .1E-04 
1 .1E-04 
1 .4E-04 
2 .3E-04 
2 .8E-04 
3 .1E-04 
3 .7E-04 
4 .4E-04 
3 .2E-04 
2 .1E-04 

1 . 1 E - 0 4  
1 . 2 E - 0 4  
1. I E - 0 4  
1 . 8 E - 0 4  
3.OE-04 
1 . 8 E - 0 4  
1.OE-04 
1 . 1 E - 0 4  
1 . 3 E - 0 4  
2 . 2 E - 0 4  
2 . 7 E - 0 4  
3.OE-04 
3. SE-04 
4 . 2 E - 0 4  
3.OE-04 
2.OE-04 

1 . 1 E - 0 4  
1 .2E-04 
1 .1E-04 
1 .8E-04 
3 .1E-04 
1 .8E-04 
1 .OE-04 
l . l E - 0 4  
1.4E-04 
2 .3E-04 
2 . 7 E  - 0 4  
3 . 1 E - 0 4  
3 .6E-04 
4 . 3 E - 0 4  
3 .1E-04 
2 .1E-04 

1 .3E-04 
1 . 4 E - 0 4  
1 .2E-04 
2 . 1 E - 0 4  
3 .7E-04 

1.2E-04 
1 . 3 E - 0 4  
1. SE-04 
2 . 6 E - 0 4  
3 .1E-04 
3 . 6 E - 0 4  
4 .1E-04 
5.OE-04 
3 .7E-04 
2 .4E-04 

2 . 2 E - 0 4  

1 .3E-04 
1 . 4 E - 0 4  
1 . 2 E - 0 4  
2.OE-04 
3 . 6 E - 0 4  
2 . l E - 0 4  
1 . 2 E - 0 4  
1 . 2 E - 0 4  
1. SE-04 
2 . 5 E - 0 4  
3 .  O E  - 04  
3 .5E-04 
4.OE-04 
4 .9E-04 
3.6E-  04  
2 . 3 E - 0 4  

1 . 2 E - 0 4  
1 . 3 E - 0 4  
l . l E - 0 4  
1 . 9 E - 0 4  
3 . 4 E - 0 4  
2.OE-04 
1 . 1 E - 0 4  
1 . 2 E - 0 4  
1 . 4 E - 0 4  
2 . 4 E - 0 4  
2.9E - 0 4  
3 . 3 E - 0 4  
3 . 8 E - 0 4  
4 . 6 E - 0 4  
3 . 3 E - 0 4  
2.2E- 04 



May 1, 1995 1 2 : 4 8  an 

I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  ana Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 1374 1643 2013 1916 2622 2247 2239 

N 2 .1E-09 1 . 7 E - 0 9  1.4E-09 1.4E-09 1.OE-09 1 . 2 E - 0 9  1.2E-09 
NNW 2 .3E-09 1 . 9 E - 0 9  1 .5E-09 1 .6E-09 l . l E - 0 9  1 .4E-09 1 .4E-09 

NW 1 .8E-09 1 . 6 E - 0 9  1 .3E-09 1.4E-09 l . l E - 0 9  1 .2E-09 1 .2E-09 
W N W  3 . 3 E - 0 9  2 . 8 E - 0 9  2 .3E-09 2 .4E-09 1 . 8 E - 0 9  2.OE-09 2.OE-09 

W 6 .3E-05 5 . 1 E - 0 9  4.OE-09 4 .2E-09 2 . 9 E - 0 9  3 . 5 E - 0 9  3 .5E-09 
wsw 3 . 7 E - 0 9  3.OE-09 2 .3E-09 2.4E-09 1 .6E-09 2.OE-09 2.OE-09 

sw 2 . 1 E - 0 9  1 . 7 E - 0 9  1 .3E-09 1 .4E-09 9 . 3 E - 1 0  l . l E - 0 9  l . l E - 0 9  
ssw 2.OE-09 1 . 7 E - 0 9  1 .3E-09 1 .4E-09 1.OE-09 1.2E-09 1.2E-09 

S 2.OE-09 1 . 9 E - 0 9  1.7E-09 1 .7E-09 1 . 4 E - 0 9  1 .5E-09 1 .5E-09 
S S E  4 . 1 E - 0 9  3 . 4 E - 0 9  2 .8E-09 3.OE-09 2 . 3 E - 0 9  2.6E-09 2.6E-09 

S E  5.OE-09 4 . 1 E - 0 9  3 . 4 6 - 0 9  3 . 5 E - 0 9  2 . 7 E - 0 9  3.1E-09 3.1E-09 
E S E  5 . 9 E - 0 9  4 . 8 E - 0 9  3.8E-09 4 .1E-09 3.OE-09 3 .4E-09 3.5E-09 

E 6 . 5 E - 0 9  5 .5E-09 4 .5E-09 4.7E-09 3 . 5 E - 0 9  4 .1E-09 4.1E-09 
ENE 8 . 2 E - 0 9  6 . 8 E - 0 9  5.5E-09 5 .8E-09 4 . 2 E - 0 9  4 .9E-09 4.9E-09 

NE 6 . 2 E - 0 9  5.OE-09 3.9E-09 4.2E-09 2 . 8 E - 0 9  3.4E-09 3.4E-09 
NNE 3 . 9 E - 0 9  3 . 2 E - 0 9  2 .6E-09 2 .7E-09 2.OE-09 2 .3E-09 2.3E-09 

D i s t a n c e  ( m )  

D i r e c t i o n  1735 1411 2347 2415 1802 2307 1654 

N 1 . 6 E - 0 9  2.OE-09 1.2E-09 l . l E - 0 9  1 . 5 E - 0 9  1.2E-09 1 .7E-09 
NNW 1 . 8 E - 0 9  2 . 2 E - 0 9  1 .3E-09 1 .3E-09 1 . 7 E - 0 9  1 .3E-09 1 .9E-09 

NW 1 . 5 E - 0 9  1 . 8 E - 0 9  1.2E-09 l . l E - 0 9  1 . 5 E - 0 9  1 .2E-09 1 .6E-09 
W N W  2 . 6 E - 0 9  3 . 2 E - 0 9  2.OE-09 1 .9E-09 2 . 5 E - 0 9  2.OE-09 2 .7E-09 

W 4 . 7 E - 0 9  6 . 1 E - 0 9  3.3E-09 3 .2E-09 4 . 5 E - 0 9  3 .4E-09 5.OE-09 
w s w  2 . 8 E - 0 9  3 . 6 E - 0 9  1.9E-09 1 .8E-09 2 . 6 E - 0 9  1.9E-09 3.OE-09 

sw 1 . 5 E - 0 9  2.OE-09 l . l E - 0 9  1.OE-09 1 . 5 E - 0 9  l . l E - 0 9  1 .6E-09 
ssw 1 . 6 E - 0 9  2.OE-09 l . l E - 0 9  l . l E - 0 9  1 . 5 E - 0 9  l . l E - 0 9  1 .6E-09 

S 1 . 8 E - 0 9  2.OE-09 1.5E-09 1 .5E-09 1 . 8 E - 0 9  1 .5E-09 1 .8E-09 
S S E  3 . 2 E - 0 9  4.OE-09 2.5E-09 2 .5E-09 3 . 1 E - 0 9  2 . 5 E - 0 9  3 .4E-09 

S E  3 . 9 E - 0 9  4 . 9 E - 0 9  3.OE-09 2 .9E-09 3 . 8 E - 0 9  3.OE-09 4 . 1 E - 0 9  
E S E  4 . 5 E - 0 9  5 . 7 E - 0 9  3.3E-09 3 . 2 E - 0 9  4 . 3 E - 0 9  3 . 4 E - 0 9  4 . 8 E - 0 9  

E 5 .2E-09 6 . 4 E - 0 9  3 .9E-09 3 .8E-09 5.OE-09 4.OE-09 5.5E-09 
E N E  6 . 4 E - 0 9  8.OE-09 4 .7E-09 4 .6E-09 6 . 2 E - 0 9  4 .8E-09 6 .7E-09 

N E  4 . 7 E - 0 9  6 . 1 E - 0 9  3.2E-09 3 .1E-09 4 . 5 E - 0 9  3 .3E-09 5.OE-09 
NNE 3.OE-09 3 . 8 E - 0 9  2.2E-09 2 .1E-09 2 . 9 E - 0 9  2 .2E-09 3.2E-09 



May i ,  1 9 9 5  i 2 : 4 8  a m  

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 3 

D i s t a n c e  ( m )  
~~~ ~ ~ ~ 

D i r e c t i o n  1993 2083 2035 . 1766  1798 1913 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

1 . 4 E - 0 9  1 . 3 E - 0 9  1 . 3 E - 0 9  1 . 6 E - 0 9  
1 . 5 E - 0 9  1 . 5 E - 0 9  1 . 5 E - 0 9  1 . 8 E - 0 9  
1 . 3 E - 0 9  1 . 3 E - 0 9  i . 3 E - 0 9  1 . 5 E - 0 9  
2 . 3 E - 0 9  2 . 2 E - 0 9  2 . 2 E - 0 9  2 . 6 E - 0 9  
4.OE-09 3 . 8 E - 0 9  3 .9E-09  4 . 6 E - 0 9  
2 . 3 6 - 0 9  2 . 2 E - 0 9  2 .3E-09  2 . 7 E - 0 9  
1 . 3 E - 0 9  1 . 2 E - 0 9  1 . 3 E - 0 9  1 . 5 E - 0 9  
1 . 3 E - 0 9  1 . 3 E - 0 9  1 . 3 E - 0 9  1 . 5 E - 0 9  
1 . 7 E - 0 9  1 . 6 E - 0 9  ‘1 .6E-09  1 . 8 E - 0 9  
2 . 9 E - 0 9  2 . 7 E - 0 9  ’ 2 .8E-09  3 . 2 E - 0 9  
3 . 4 E - 0 9  3 . 3 E - 0 9  3 . 3 E - 0 9  3 . 8 E - 0 9  
3 . 9 E - 0 9  3 . 7 E - 0 9  3 .8E-09  4 . 4 E - 0 9  
4 . 6 E - 0 9  4 . 4 E - 0 9  4 .5E-09  5 . 1 E - 0 9  
5 . 6 E - 0 9  5 . 3 E - 0 9  5 . 4 E - 0 9  6 . 3 E - 0 9  
4.OE-09 3 . 8 E - 0 9  3 .9E-09  4 . 6 E - 0 9  
2 .6E-09  2 . 5 E - 0 9  2 .6E-09  3.OE-09 

1 . 5 E - 0 9  1 . 4 E - 0 9  
1 . 7 E - 0 9  1 . 6 E - 0 9  
1 . 5 E - 0 9  1 . 4 E - 0 9  
2 . 5 E - 0 9  2 . 4 E - 0 9  
4 . 5 E - 0 9  4 . 2 E - 0 9  
2 . 7 E - 0 9  2 . 4 E - 0 9  
1 . 5 E - 0 9  1 . 4 E - 0 9  
1 . 5 E - 0 9  1 . 4 E - 0 9  
1 . 8 E - 0 9  1 . 7 E - 0 9  
3 . 1 E - 0 9  3 .OE-09  
3 .8E-09  3 . 5 E - 0 9  
4 . 3 E - 0 9  4 . 1 E - 0 9  
5.OE-09 4 . 7 E - 0 9  
6 . 2 E - 0 9  5 . 8 E - 0 9  
4 . 5 E - 0 9  4 . 2 E - 0 9  
2 .9E-09  2 . 7 E - 0 9  



,7 A P 8 8 -. P C 

V e r s i o n  1 .00  

C l e a n  A i r  Acr, Assessment  Package - 1988 

S Y N O P S I S  R E . P O R T  

Non-Radon I n d i v i d u a l  Assessment  
J u n  5 ,  1995 10 :41  a m  

F a c i  1 i t y :  FERNALD EN\!I RONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  B O X  528704 

7400 WILLE'! R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
(n i rem/yea r 1 

~~~ 

4 . 3 9 E - 0 5  

A t  T h i s  L o c a t i o n :  9 2 1  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: S u i l d i n g  15, M E P A / H E P A  E x h a u s t  ( 2 0 0 4 )  

D a t a s e t  Name: 9 4 - 1 5 H E P A - ( I I - G 1  
D a t a s e t  D a t e :  J u n  5 ,  1995 10:32 a m  

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 5 ,  1995 10 :41  am 

MAXIMALLY E X P O S E D  I N D I V I D U A L  

SY N O P S i  S 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  Risk: 5 . 4 6 E - 1 0  

9 2 1  M e t e r s  E a s t  N o r t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
E q u i  v a l  e n t  

(mrem/y 1 

1 . 0 8 E - 0 7  
1 . 2 1 E - 0 7  
7 . 8 1 E - 0 6  
3 . 2 7 E - 0 4  
1 . 0 6 E - 0 7  
9 . 9 6 E - 0 5  
2 . 3 3 E - 0 6  

4 . 3 9 E - 0 5  



Jun 5 .  1995 10 :41  am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source 
#1 TOTAL 

Nuclide Class  S ize  C i / y  C i  / y  

U - 234 Y 0 . 3 0  7 .1E-08 7.l.E-08 
U - 235 Y 1 .00 6.OE-09 6.OE-09 
U - 236 Y 1.00 6.OE-09 6.OE-09 
U - 2 3 8  Y 0 .30 1.8E-07 1 .8E-07 
TH - 228 Y 0 . 3 0  9 . 3 E - 0 9  9.3E-09 
TH - 230 Y 0 .30 1 . 3 E - 0 8  1 . 3 E - 0 8  
TH - 232 Y 0 . 3 0  1.OE-08 1.OE-08 

S I T E  INFORMATION 

Tempe ra t u’re : 12 degrees  C 
Prec i p i  t a t  i on : 98 cm/y 
M i x i n g  Height: 950 m 

OC 1 2 0 6  

SY N O P S  i S 
Page 2 



Jun 5. 1995 10:41 am 

SOURCE INFORMATION 

S o u r c e  Number:  1 

S t a c k  H e i g h t  ( m ) :  14.75 
D i a m e t e r  ( m ) :  0 . 9 1  

Plume R i s e  
Momentum ( m / s ) :  1.73E+01 
( E x i t  Ve l  o c i  t y  1 

A G R I  CULTURAL DATA 

SYNOPSIS 
Page 3 

V e g e t a b l e  M i  1 k Meat  

F r a c t i o n  Home P r o d u c e d :  0.700 0.399 0.442 
F r a c t i o n  From Assessmen t  A r e a :  0.300 0 . 6 0 1  0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l  t V a l  u e s  u s e d .  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1363 1317 2008 1617 1305 921 979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  5 ,  1995 10 :41  a m  

F a c i l i t y :  F E R N A L D  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i  D :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  15.  M E P A / H E P A  Exhaust  (2004) 

D a t a s e t  Name: 9 4 - 1 5 H E P A - ( I I - G 1  
D a t a s e t  D a t e :  J u n  5 .  1995 10:32 am 

Wind F i l e :  WNDFILES\WIND94.WND 



J u n  5 .  1995 1 0 : 4 1  a m  

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

E F F E C  

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

1 .08E-07 
1 .21E-07 
7.81E-06 
3 . 2  7'E - 04  
1 .06E-07 
9 .96E-05 
2 .33E-06 

4 .39E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

INGESTION 
I NHALAT I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

1 . 6 9 E - 0 6  
4 . 2 2 E - 0 5  
3 .54E-13 
1 . 6 7 E  - 08 
4 .39E-05 
1 .67E-08 

4 .39E-05 

SUMMARY 
Page 1 



J u n  5 ,  1 9 9 5  1 0 : 4 1  srn 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Nucl i d e  (rnrern/y 1 

U - 234  
U - 2 3 5  
U - 236  
U - 2 3 8  
TH - 228  
T H - 2 3 0  
TH - 232  

1 . 0 2 E - 0 5  
4 . 8 9 E - 0 7  
4 . 8 4 E  - 0 7  
2 . 3 1 E - 0 5  
2 .46E - 0 6  
3 . 3 5 E - 0 6  
3 . 7 4 E - 0 6  

SUMMARY 
P a g e  2 

TOTAL 4 . 3 9 E  - 0 5  



Juri 5 .  1 9 9 5  10 :41  a m  

Cancer  

C A N C E R  R I S K  SUMMARY 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

7 .28E-12  
4.70E- 12 
2 .27E-14  
2.47E- 13 
5 . 2 8 E - 1 0  
1 .54E-  13 
2 .21E-13  
3 . 0 9 E - 1 3  
1 .03E-13  
4.89E - 12 
1 .25E-  13 

5 .46E-  10 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

8 .93E-  12 
5.37E- 10 
8 .23E-  18 
3 .85E-  13 
5.46E- 10 
3 .85E-  13 

5 .46E-10  

SUMMARY 
Page 3 



J u n  5 ,  1995 1 0 : 4 1  a m  

Nuc l  i de 

U - 234 
u - 2 3 5  
U - 236 
U - 238 
TH - 228 
TH - 230 
TH - 232 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .33E-10 
6.37E- 12 
6 .15E-12 
3.02E-10 
4 .97E-  11 
2.80E- 11 
2 . 1 3 E - 1 1  

5 .46E-10 

SUMMARY 
Page 4 



Jun 5.. 1995 1 0 : 4 1  a m  

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE ( m r e m l y )  
( A l l  R a d i o n u c l i d e s  a n d  P a t h w a y s )  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1363 1317 2008 1617 1305 9 2 1  979 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
N N E  

7.4E-06 
8 . 4 E - 0 6  
7 . 2 E - 0 6  
1 . 2 E - 0 5  
2 .2E-05 
1 . 3 E - 0 5  
7 . 1 E - 0 6  
7 . 2 E - 0 6  
8 . 5 E - 0 6  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
2 . 1 E - 0 5  
2 . 4 E - 0 5  
3.OE-05 
2 .1E-05 
1 . 4 E - 0 5  

7 . 7 E - 0 6  
8.7E-06 
7.4E-06 
1 . 3 E - 0 5  
2 .3E-05 
1 . 3 E - 0 5  
7 .4E-06 
7 .5E-06 
8 . 7 E - 0 6  
1 . 6 E - 0 5  
1 .9E-05 
2 . 2 E - 0 5  
2 .5E-05 
3 .1E-05 
2.2E-05 
1 .4E-05 

5.OE-06 
5.6E-06 
5 .2E-06 
8 .6E-06 
1 . 4 E - 0 5  
7 . a ~ - o 6  
4 .5E-06 
4 .9E-06 
6 .6E-06 
1 . 1 E - 0 5  
1.3E-05 
1 .4E-05 
1 .7E-05 
2.OE-05 
1 . 3 E - 0 5  
9.4E-06 

6 . 2 E - 0 6  
7.OE-06 
6.3E-06 
1.OE-05 
1 .8E-05 
1.OE-05 
5 . 8 E - 0 6  
6 .1E-06 
7 . 7 E - 0 6  
1 .3E-05 
1 . 6 E - 0 5  
1 . 8 E - 0 5  
2 . 1 E - 0 5  
2 .5E-05 
1 . 7 E - 0 5  
1 . 2 E - 0 5  

7 . 8 E - 0 6  
8 . 8 E - 0 6  
7 .5E-06 
1.3E-05 
2 . 3 E - 0 5  
1 . 3 E - 0 5  
7 .5E-06 
7 . 6 E - 0 6  
a. 7 ~ - 0 6  
1 .6E-05 
1 . 9 E - 0 5  
2 . 2 E - 0 5  
2 . 5 E - 0 5  
3 .1E-05 
2 .3E-05 
1 . 5 E - 0 5  

1 . 1 E - 0 5  
1 .2E-05 
9 . 8 E - 0 6  
1 . 8 E - 0 5  
3 .4E-05 
2 .1E-05 
1 .2E-05 
1 .1E-05 
1 .OE-05 
2 .2E-05 
2 . 7 E - 0 5  
3 .2E-05 
3 .5E-05 
4 .4E-05 
3 .4E-05 
2 . 1 E - 0 5  

1 .1E-05 
1 .2E-05 
9 . 4 E - 0 6  
1 . 7 E - O F :  
3 . 2 E - 0 5  
1 . 9 E - 0 5  
1 .1E-05 
1 .OE-05 
1.OE-05 
2 .1E-05 
2 . 5 E - 0 5  
3.OE-05 
3 . 3 E - 0 5  
4 . 1 E - 0 5  
3 .2E-05 
2.OE-05 

D i s t a n c e  ( m )  

D i  r e c t i  on 1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
N N E  

1.OE-05 
I .  I E - 0 5  
9.OE-06 
1 . 6 E - 0 5  
3.OE-05 
1 . 8 E - 0 5  
1 ,OE-05 
9 . 8 E - 0 6  
9.8E-06 
2.OE-05 
2 . 4 E - 0 5  
2 . 8 E - 0 5  
3 . 2 E - 0 5  
3 . 9 E - 0 5  
3.OE-05 
1 . 9 E - 0 5  

9 . 7 E - 0 6  
I. 1 E - 0 5  
8 . 8 E - 0 6  
1 . 5 E - 0 5  
2 .9E-05 
1 . 7 E - 0 5  
9 . 6 E - 0 6  
9.5E-Q6 
9 . 6 E - 0 6  
1 .9E-05 
2 . 3 E - 0 5  
2 . 7 E - 0 5  
3 . 1 E - 0 5  
3 . 8 E - 0 5  
2 .9E-05 
1 .8E-05 

8.5E-06 
9.5E-06 
8 .  O E  - 0 6  
1.4E-05 
2.5E-05 
1 .5E-05 
8 .2E-06 
8.3E-06 
9 . 1 E - 0 6  
1 .7E-05 
2.1E-05 
2 .4E-05 
2 .7E-05 
3 .4E-05 
2.5E-05 
1 .6E-05 

8 . 5 E - 0 6  
9 . 6 E - 0 6  
8 . 1 E - 0 6  
1 . 4 E - 0 5  
2 .5E-05 
1 . 5 E - 0 5  
8 . 3 E - 0 6  
8 . 3 E - 0 6  
9 . 1 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
2 . 4 E - 0 5  
2.7E-05 
3.4E-05 
2 . 5 E - 0 5  
1 . 6 E - 0 5  

8 . 5 E - 0 6  
9 .5E-06 
8 .  O E  - 0 6  
1 .4E-05 
2 .5E-05 
1 .5E-05 
a . 2 ~ - 0 6  
8 .3E-06 
9.  fE-06 
1.7E-05 
2.OE-05 
2 .4E-05 
2.7E-05 
3.4E-05 
2 .5E-05 
1.6E-05 

9 . 1 E - 0 6  
1 .OE-05 
8 . 4 E - 0 6  
1 .5E-05 
2 .7E-05 
1 .6E-05 
8 .9E-06 
8 . 9 E - 0 6  
9 .4E-06  
1 . 8 E - 0 5  
2 .2E-05 
2 .5E-05 
2 .9E-05 
3 . 6 E - 0 5  
2 .7E-05 
1 .7E-05 

9 .1E-06 
1.OE-05 
8 .4E-06 
1 .5E-05 
2 .7E-05 
1 .6E-05 
8 .9E-06 
8 . a ~ - o 6  
9 . 3 E - 0 6  
1. BE A 05 
2 . 2 E - 0 5  
2 .5E-05 
2 .9E-05 
3 .6E-05 
2.7E-05 
1 .7E-05 



Jun 5 ,  1995 1 0 : 4 1  am 

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE ( rn remiy )  
( A l l  R a d i o n u c l  i d e s  and  P a t h w a y s )  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  
~ ~ ~~~~ 

D i r e c t i o n  1763 1317 1182  1186 1 8 1 1  1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

5 . 7 E - 0 6  
6 . 4 E - 0 6  
5 . 8 E - 0 6  
9 . 7 E - 0 6  
1 . 6 E - 0 5  
9 . 2 E - 0 6  
5 . 2 E - 0 6  
5 . 6 E - 0 6  
7 . 3 E - 0 6  
1 + Z E - 0 5  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 .3E-05  
1 . 6 E - 0 5  
1 . 1 E - 0 5  

7 . 7 E - 0 6  
8 . 7 E - 0 6  
7 . 4 E - 0 6  
1 . 3 E - 0 5  
2 . 3 E - 0 5  
1 . 3 E - 0 5  
7 . 4 E - 0 6  
7 .5E-06  
8 . 7 E - 0 6  
1 . 6 E - 0 5  
1.9E-05 
2 . 2 E - 0 5  
2 . 5 E - 0 5  
3. l .E-05 
2 . 2 E - 0 5  
1 . 4 E - 0 5  

8 . 7 E - 0 6  
9 . 7 E - 0 6  
8 . 1 E - 0 6  
1 . 4 E - 0 5  
2 . 6 E - 0 5  
1 . 5 E - 0 5  
8 . 4 E - 0 6  
8 . 5 E - 0 6  
9 . 2 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
2 . 4 E - 0 5  
2 . 8 E - 0 5  
3 . 4 E - 0 5  
2 . 5 E - 0 5  
1 . 6 E - 0 5  

8 . 6 E - 0 6  
9 . 7 E - 0 6  
8 . 1 E - 0 6  
1 . 4 E - 0 5  
2 . 6 E - 0 5  
1 . 5 E - 0 5  
8 . 4 E - 0 6  
8 . 4 E - 0 6  
9 . 1 E - 0 6  
1 . 7 E - 0 5  
2 . 1 E - 0 5  
2 . 4 E - 0 5  
2.8E-05 
3 . 4 E - 0 5  
2 . 5 E - 0 5  
1 . 6 E - 0 5  

5 . 6 E - 0 6  
6 . 2 E - 0 6  
5 .7E-06  
9 . 4 E - 0 6  
1 .5E-05  
8 .9E-06  
5 . 1 E - 0 6  
5 .4E-06  
7 . 1 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 . 2 E - 0 5  
1 * 5 € - 0 5  
1 .OE-05 

5 .6E-06  
6 . 3 E - 0 6  
5 . 7 E - 0 6  
9 . 5 E - 0 6  
1 . 6 E - 0 5  
9.OE-06 
5 . 1 E - 0 6  
5 . 5 E - 0 6  
7 . 2 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 .9E-05  
2 . 2 E - 0 5  
1.5E-05 
1 . 1 E - 0 5  



J u n  5 .  1995 1 0 : 4 1  am SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Radionucl ides  a n d  Pathways) 

Dis tance  (rn) 

9 2 1  979 Oi r e c t i  on  1363 1317 2008 1617 1305 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

9.1E-  11 
1.OE-10 
8 . 8 E - 1 1  
1 . 5 E - 1 0  
2.7E-  10  
1 . 6 E - 1 0  
8 . 6 E - 1 1  
8 . 9 E - 1 1  
1.OE-10 
1 .9E-10 
2 .2E-10 
2 .6E-10 
3 . O E -  10 
3 . 7 E - 1 0  
2.7E-  10 
1 . 7 E -  10 

9 .4E-  11 
l . l E - 1 0  
9 . 1 E - 1 1  
1 . 6 E - 1 0  
2.8E-  10 
1 .6E-10 
9.OE-11 
9 . 2 E - 1 1  
1 . 1 E -  10 
1 .9E-10 
2 .3E-10 
2 . 7 E -  10 
3.1E-10 
3 .8E-10 
2.8E-  10 
1 .8E-10 

6 . 1 E - 1 1  
6 .8E-  11 
6 . 3 E - 1 1  
l . l E - 1 0  
1 . 7 E -  10 
9 . 6 E -  11 
5 . 5 E - 1 1  
5 . 9 E - 1 1  
8.OE-11 
1 . 4 E - 1 0  
1 . 6 E - 1 0  
1 .8E-10 
2. l .E-  10 
2.5E-  10 
1 . 7 E -  10 
1 . 2 E -  10 

7 AE-11 
8 . 6 E - 1 1  
7.6E-  11 
1 .3E-10 
2.2E-10 
1 .3E-10 
7 . O E - 1 1  
7 . 4 E - 1 1  
9 . 4 E - 1 1  
1 .6E-10 
1 .9E-10 
2 .2E-10 
2.6E-  10 
3 . 1 E - 1 0  
2.2E-  10 
1 .5E-10 

9 .5E-  11 
1.1E-10 
9.2E- 11 
1 . 6 E - 1 0  
2 .8E-10 
1 .7E-10 
9 . 1 E - 1 1  
9 . 3 E - 1 1  
l . l E - 1 0  
1 . 9 E - 1 0  
2.3E-  10 
2 .7E-  10 
3 .1E-10 
3 .9E-10 
2 .8E-10 
1 .8E-10 

1 . 4 E - 1 0  
1 . 5 E - 1 0  
1 . 2 E - 1 0  
2 . 2 E -  10 
4 . 3 E -  10 
2 . 6 E - 1 0  
1 . 4 E - 1 0  
1 . 4 E - 1 0  
1 . 2 E - 1 0  
2 .7E-  10 
3 . 4 E - 1 0  
3 . 9 E -  10 
4 .3E-  10 
5 .5E-10 
4 . 3 E -  10 
2 .6E-  10 

1 .3E-10 
1.4E- 10 
1 .2E-10 
2 . 1 E -  10  
4.OE-10 
2.4E-  10 
1 .3E-10 
1 .3E-10 
1 . 2 E - 1 0  
2.6E-10 
3 . 2 E - 1 0  
3 .7E-  10 
4.1E-10 
5.2E-  10 
4 . O E -  1 0  
2 .4E-10 

Dis tance  ( m )  

1204 1199 1207 1133 1135 Di r e c t i  on 1035 1068 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
5 S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

1.2E-  10 
1.4E-  10 
l . l E - 1 0  
2.OE-10 
3 .7E-10 
2.2E-  10 
1 . 2 E - 1 0  
1 . 2 E - 1 0  
1 .2E-10 
2 . 4 E - 1 0  
3.OE- 10 
3.5E-  10 
3 . 9 E - 1 0  
4 . 9 E - 1 0  
3.7E-  10 
2 .3E-10 

1 . 2 E - 1 0  
1 .3E-10 
l . l E - 1 0  
1 .9E-10 
3 . 6 E - 1 0  
2 .1E-10 
1 . 2 E - 1 0  
1 . 2 E - 1 0  
1 .2E-10 
2 .4E-  10 
2 . 9 E - 1 0  
3 . 4 E - 1 0  
3 .8E-  10 
4 . 7 E - 1 0  
3 . 6 E - 1 0  
2.2E-  10 

1.OE-10 
1 .2E-10 
9 . 8 E - 1 1  
1 . 7 E -  10 
3 . 1 E - 1 0  
1.8E- 10 
1 . O E -  10 
1 . O E -  10 
1.1E- 10 
2 .1E-10 
2 .5E-10 
2.9E-  10 
3.4E- 10 
4 . 2 E -  10 
3 . 1 E - 1 0  
2.OE-10 

1.OE-10 
1 . 2 E - 1 0  
9 . 9 E - 1 1  
1 .7E-10 
3.1E-  10 
1 .8E-10 
1.OE-10 
1. O E -  10 
l . l E - 1 0  
2 . 1 E - I O  
2 .5E-  10 
3.OE-10 
3 .4E-10 
4 . 2 E -  10 
3 .1E-10 
2 .  O E -  10 

1.OE-10 
1.2E- 10 
9 .8E-  11 
1 . 7 E -  10 
3 .1E-10 
1.8E- 10 
1 .OE-10 
1.OE-10 
1 . 1 E - 1 0  
2 . 1 E - 1 0  
2 . 5 E - 1 0  
2 . 9 E - 1 0  
3 . 4 E - 1 0  
4.2E- 10 
3 .1E-10 
2.OE-10 

1 . 1 E - 1 0  
1 . 2 E - 1 0  
1.OE-10 
1 . 8 E - 1 0  
3 . 4 E - 1 0  
2.OE-10 
1 . 1 E -  10 
l . l E - 1 0  
1 . 1 E - 1 0  
2.2E-  10 
2 . 7 E - 1 0  
3 . 1 E - 1 0  
3 . 6 E -  10 
4 . 5 E -  10 
3 . 3 E - 1 0  
2 .1E-10 

1 . 1 E -  10 
1.2E-  10 
1 . O E -  10 
1 .8E-10 
3.4E-  10 
2.OE-10 
l . l E - 1 0  
1 .1E-10 
1 .1E-10 
2.2E-  10 
2 . 7 E -  10 
3 .1E-10 
3 .6E-  10 
4 .4E-10 
3.3E-10 
2 .1E-10 



r -- 

J u n  5 .  1995 1 0 : 4 1  a m  

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and  P a t h w a y s )  

SUMMARY 
Page 8 

D i s t a n c e  (in) 

D i r e c t i o n  1763 ,1317 1182 1186 1811 1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

7 . O E - 1 1  
7 . 8 E - 1 1  
7.1E-11 
1 . 2 E - 1 0  
2.OE-10 
l . l E - 1 0  
6 . 3 E - 1 1  
6 . 8 E - 1 1  
8 .8E-  11 
1.5E-10 
1 . 8 E - 1 0  
2.OE-10 
2 .4E-10 
2 .8E-10 
1 .9E-10 
1 . 3 E - 1 0  

9 . 4 E - 1 1  l . l E - 1 0  l . l E - 1 0  6 . 8 E - 1 1  6 . 8 E - 1 1  
l . l E - 1 0  1 . 2 E - 1 0  1 . 2 E - 1 0  7 . 6 E - 1 1  7 . 6 E - 1 1  
9 . 1 E - 1 1  1.OE-10 9 . 9 E - 1 1  6 . 9 E - 1 1  7 . O E - 1 1  
1 . 6 E - 1 0  1 . 7 E - 1 0  1 . 7 E - 1 0  1 . 2 E - 1 0  1 . 2 E - 1 0  
2 . 8 E - 1 0  3 . 2 E - 1 0  3 . 2 E - 1 0  1 . 9 E - 1 0  1 . 9 E - 1 0  
1 . 6 E - 1 0  1 . 9 E - 1 0  1 .9E-10 l . l E - 1 0  l . l E - 1 0  
9 .OE-11 1.OE-10 1.OE-10 6 . 1 E - 1 1  6 . 2 E - 1 1  
9 . 2 E - 1 1  1.OE-10 1.OE-10 6 . 6 E - 1 1  6 . 6 E - 1 1  
l . l E - 1 0  l . l E - 1 0  l . l E - 1 0  8 . 7 E - 1 1  8.7E-11 
1 . 9 E - 1 0  2 . 1 E - 1 0  2.1E-10 1 .5E-10 ' 1 . 5 E - 1 0  
2 . 3 E - 1 0  2 . 6 E - 1 0  2 . 6 E - 1 0  1 . 8 E - 1 0  1 .8E-10 
2 . 7 E - 1 0  3.OE-10 3.OE-10 2.OE-10 2.OE-10 
3 . 1 E - 1 0  3 . 5 E - 1 0  3 .4E-10 2 . 3 E - 1 0  2 . 3 E - 1 0  
3 . 8 E - 1 0  4 . 3 E - 1 0  4 . 2 E - 1 0  2 .8E-10 2 . 8 E - 1 0  
2 .8E-10 ' 3 . 2 E - 1 0  3 .2E-10 1 . 9 E - 1 0  1 . 9 E - 1 0  
1 .8E-10 2.OE-10 2.OE-10 1 . 3 E - 1 0  1 .3E-10 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I nd i v i  dua 1 ' Assessmen t  
J u n  5 .  1995 10:42 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
(mrern/yea r 1 

2 . 9 3 E - 0 5  

A t  T h i s  L o c a t i o n :  1374  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  T y p e :  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  1 5 .  MEPA/HEPA E x h a u s t  ( 2 0 0 4 )  

D a t a s e t  Name: 9 4 - 1 5 H E P A - ( I ) - G 2  
D a t a s e t  D a t e :  J u n  5 ,  1995 10:32 am 

Wind F i  1 e :  WNDFI  LES\WI ND94. WND 



Jun  5 ,  1995 10:42 am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

S Y  N O P S  I S 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1 3 7 4  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  . R i s k :  3.65E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
E q u i  Val  e n t  

( rnrem/y)  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

7 . 2 2 E -  08  
8 . 0 6 E  - 0 8  
5 . Z l E - 0 6  
2 . 1 8 E - 0 4  
7 . 0 8 E - 0 8  
6 . 6 4 E - 0 5  
1 . 5 5 E - 0 6  

2 . 9 3 E - 0 5  



Jun 5 ,  1995 10:42 am S Y N O P S I S  
Page 2 

R A O I O N U C L I O E  E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U - 2 3 4  Y 0 .30  7 .1E-08 7 . 1 E - 0 8  
U - 235 Y 1.00 6.OE-09 6.OE-09 
U - 236 Y 1.00 6.OE-09 6.OE-09 
U - 238 Y 0.30 1 .8E-07 1 .8E-07 
TH - 228 Y 0 .30 9.3E-09 9 . 3 E - 0 9  
TH - 230 Y 0 .30 1.3E-08 1 .3E-08 
TH - 232 Y 0 .30 1.OE-08 1.OE-08 

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i  p i t a  t i on: 98 cm/y 
M i  x i  ng H e i g h t :  950 m 



Jun 5 .  1995 10:42 am 

S O U R C E  INFORMATION 

Sou'rce Number: 1 

S Y N O P S I S  
Page 3 

S t a c k  H e i g h t  ( m ) :  1 4 . 7 5  
D i a m e t e r  ( m ) :  0 . 9 1  

Plume R i s e  
Momentum ( m / s ) :  1.73E+01 
( E x i t  Vel o c i  t y  ) 

A G R  I C U  LTU RA L DATA 

V e g e t a b l e  M i  1 k Meat  
- 

F r a c t i o n  Home Produced:  0 .700 0 .399 0 . 4 4 2  
0 . 6 0 1  0 .558 

F r a c t i o n  I m p o r t e d :  0 .000 0 .000  0 .000  
F r a c t i o n  From Assessment  Area:  0.300 

Food A r r a y s  were  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 2035 1766 1798 1913 



C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package  - 1988  

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
J u n  5 ,  1995 10 :42  a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994  NESHAP D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  15,  M E P A I H E P A  E x h a u s t  ( 2 0 0 4 )  

D a t a s e t  Name: 9 4 - 1 5 H E P A - ( I I - G 2  
D a t a s e t  D a t e :  Juri 5 ,  1995 10:.32 am 

W i  n d  F i 1 e:  W N D F I  LES\WI ND94. WND 



Jun 5 ,  1 9 9 5  1 0 : 4 2  am 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

Selected 
I n d i v i d u a l  
(rnrern/y) 

7 . 2 2 E - 0 8  
a .  O ~ E  - 08  

7 .  O ~ E - O ~  

5 . 2 1  E -  06  
2 . 1 8 E - 0 4  

6 . 6 4 E - 0 5  
1 . 5 5 E - 0 6  

2 . 9 3 E - 0 5  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

Selected 
I n d i  v i  d u a l  

(rnrern/y 1 

INGESTION 
I NHALATI O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

TOTAL 

1 . 1 2 E - 0 6  
2 . 8 2 E - 0 5  
2 . 3 7 E - 1 3  
1 . 1 2 E - 0 8  
2 . 9 3 E - 0 5  ' 

1 . 1 2 E - 0 8  

a 

SUMMARY 
Page 1 

O R G A N  DOSE EQUIVALENT SUMMARY 

2 . 9 3 E - 0 5  



J u n  5 ,  1 9 9 5  10 :42  a m  

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl  i de 

S e l e c t e d  
I n d i  v i  dua l  

(mrem/y)  

U - 234  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
TH - 2 2 8  
TH - 230  
TH - 232  

TOTAL 

6 . 8 4 E - 0 6  
3 . 2 6 E - 0 7  
3 . 2 3 E - 0 7  
1 . 5 4 E - 0 5  
1 .64E-  06 
2 .23E - 06 
2 . 5 0 E - 0 6  

2 . 9 3 E - 0 5  

SUMMARY 
Page 2 



J u n  5 ,  1995 1 0 : 4 2  a m  

Cancer  

C A N C E R  R I S K  SUMMARY 

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

4 . a 5 ~ - 1 2  
3 .14E-  12 
1 S l E -  14 
1 . 6 4 E -  13 
3 . 5 3 E -  10 
1 . 0 3 E - 1 3  
1 . 4 7 E -  13 
2 .06E-  13 
6 . a 3 ~ - 1 4  

a . 3 5 ~ - 1 4  
3 . 2 5 E -  12 

3 . 6 5 E - 1 0  

PATHWAY R I S K  SUMMARY 

Pathway 

Se l  e c t e d  I n d  i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TGTA L 

5 . 9 4 E - 1 2  
3 .59E-  10 
5 . 5 0 E - 1 8  
2 .56E-  13 
3 .65E-  10 
2.56E- 13 

3 .65E-  10 

SUMMARY 
Page 3 



Jun 5 ,  1995  1 0 : 4 2  a m  

N u c l  i d e  

U - 234  
U - 2 3 5  
U - 236  
U - 2 3 8  
TH - 228  
TH - 230 
T t i  - 232 

TOTAL 

NUCLIDE RISK SUMMARY 

Sel  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

8 . 8 7 E -  11 
4.25E- 12 
4 . 1 1 E - 1 2  
2.02E- 10 
3 . 3 2 E -  11 
1 .87E-  11 
1 . 4 2 E -  11 

3 .65E-  10 

SUMMARY 
Page 11 



J u n  5,  1995 1 0 : 4 2  a m  S U M M A R Y  
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INDIVICUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  I 
D i r e c t i o n  1374  1643 2013 1916 2 6 2 2  2247 2239 I 

N 7 . 3 E - 0 6  
NNW 8 . 2 E - 0 6  

NW 7 . 1 E - 0 5  
W N W  1 . 2 E - 0 5  

W 2 . 1 E - 0 5  
’ w s w  1 . 2 E - 0 5  

sw 6 . 9 E - 0 6  
ssw 7 . 1 E - 0 6  

S 8 . 4 E - 0 6  
SSE 1 . 5 E - 0 5  

S E  1 . 8 E - 0 5  
E S E  2 . 1 E - 0 5  

E 2 . 4 E - 0 5  
ENE 2 . 9 E - 0 5  

N E  2 . 1 E - 0 5  
N N E  1.4E-05 

6.0E-06 
6 . 8 E - 0 6  
6 . 1 E - 0 6  
1 .OE-05 
1 . 7 E - 0 5  
9 . 9 E - 0 6  
5 . 6 E - 0 6  
5 . 9 E - 0 6  
7 . 5 E - 0 6  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
2.OE-05 
2 . 4 E - 0 5  
1 . 7 E - 0 5  
1 . 1 E - 0 5  

4 .9E-06  
5 .5E-06  
5 .1E-06  
8 . 5 E - 0 6  
1 .3E-05  
7 .7E-06  
4 .4E-06  
4 . 8 E - 0 6  
6 . 5 E - 0 6  
1 . 1 E - 0 5  
1 . 3 E - 0 5  
1 .4E-05  
1 .7E-05  
2.OE-05 
1 .3E-05  
9 .3E-06  

5 . 2 E - 0 6  
5 .8E-06  
5 . 3 E - 0 6  
8 . 9 E - 0 6  
1 . 4 E - 0 5  
8.2E - 06  
4 .  i ’E-06 
5.OE-06 
6 . 7 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1.8E-05 
2 . 1 E - 0 5  
1 . 4 E - 0 5  
9 . 8 E - 0 6  

3 . 8 E - 0 6  
4 . 1 E - 0 6  
4.OE-06 
6 .8E-06  
9 . 8 E - 0 6  
5 . 6 E - 0 6  
3 . 3 E - 0 6  
3 . 8 E - 0 6  
5 . 1 E - 0 6  
9 . 8 E - 0 6  
1 .1E-05  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1.5E-05 
9 . 8 E - 0 6  
7 .1E-06  

4 . 4 E - 0 6  
4 . 9 E - 0 6  
4 . 6 E - 0 6  
7 . 8 E - 0 6  
1 . x - 0 5  
6 .8E-06  
3 . 9 E - 0 6  
4 .3E-06  
5 .9E-06  
1 . 1 E - 0 5  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
1 . 2 E - 0 5  
8 . 3 E - 0 6  

4 . 5 E - 0 6  
4 . 9 E - 0 6  
4 . 7 E - 0 6  
7 . 8 E - 0 6  
1 . 2 E - 0 5  
6 . 8 E - 0 6  
3 . 9 E - 0 6  
4 . 4 E - 0 6  
5 . 9 E - 0 6  
1 . 1 E - 0 5  
1.2E-05 
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
1 . 2 E - 0 5  
8 . 4 E - 0 6  

D i s t a n c e  ( m )  

I D i r e c t i o n  1735  1411  2347 2415  1802 2307 1654 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

NE 
NN E 

5.7E-06 
6 . 4 E - 0 6  
5 . 8 E - 0 6  
9 . 7 E - 0 6  
1 . 6 E - 0 5  
9 . 3 E - 0 6  
5 . 2 E - 0 6  
5 . 6 E - 0 6  
7 . 2 E - 0 6  
1 . 2 E - 0 5  
1 . 5 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 . 3 E - 0 5  
1 . 6 E - 0 5  
1 . 1 E - 0 5  

7 . 1 E - 0 6  
8.OE-06 
6 . 9 E - 0 6  
1 . 2 E - 0 5  
2 . 1 E - 0 5  
1 . 2 E - 0 5  
6 . 7 E - 0 6  
6 . 9 E - 0 6  
8 . 2 E - 0 6  
1 . 5 E - 0 5  
1.7E-05 
2.OE-05 
2 . 3 E - 0 5  
2 . 9 E - 0 5  
2.OE-05 
1 . 3 E - 0 5  

4 . 3 E - 0 6  
4 . 6 E - 0 6  
4 . 5 E - 0 6  
7 .5E-06  
1 . 1 E - 0 5  
6 . 4 E - 0 6  
3 . 7 E - 0 6  
4.2E - 0 6  
5 .7E-06  
1.OE-05 
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 .5E-05  
1 . 7 E - 0 5  
1 . 1 E - 0 5  
8.OE-06 

4 . 1 E - 0 6  
4 . 5 E - 0 6  
4 . 4 E - 0 6  
7 . 3 E - 0 6  
1 . 1 E - 0 5  
6 . 2 E - 0 6  
3 . 6 E - 0 6  
4 . 1 E - 0 6  
5 . 6 E - 0 6  
1.OE-05 
1 . 2 E - 0 5  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1.7E-05  
1 . 1 E - 0 5  
7 . 7 E - 0 6  

5 .5E-06  
6 .2E-06  
5 . 6 E - 0 6  
9 . 4 E - 0 6  
1 . 5 E - 0 5  
8 . 8 E - 0 6  
5.OE-06 
5.4E - 06  
7 . 1 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 . 2 E - 0 5  
1 . 5 E - 0 5  
1.OE-05 

4 . 3 E - 0 6  
4 . 7 E - 0 6  
4 . 5 E - 0 6  
7 . 6 E - 0 6  
1. I € - 0 5  
6 . 5 E - 0 6  
3 . 8 E - 0 6  
4 . 2 E - 0 6  
5 .8E-06  
1 . 1 E - 0 5  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
1 . 1 E - 0 5  
8 . 1 E - 0 6  

6.OE-06 
6 . 7 E - 0 6  
6.1E-06 
1 .OE-05 
1 . 7 E - 0 5  
9 . 8 E - 0 6  
5 . 5 E - 0 6  
5 . 8 E - 0 6  
7 . 5 E - 0 6  
1 . 3 E - 0 5  
1 . 5 E - 0 5  
1 . 7 E - 0 5  
2 .OE-05  
2 . 4 E - 0 5  
1 . 7 E - 0 5  
1 . 1 E - 0 5  



J u n  5 .  1 9 9 5  10 :42  a m  SUMMARY 
P a g e  5 

INOIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrernly) 
( A l l  R a d i o n u c l i d e s  a n d  P a t h w a y s )  

D i s t a n c e  ( r n )  

O i  r e c t i  o n  1993 2083 2035 1766  1798  1 9 1 3  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
N N E  

5.OE-06 
5.5E-06 
5 . 1 E - 0 6  
8 . 6 E - 0 6  
1 . 4 E - 0 5  
7 . 8 E - 0 6  
4 . 5 E - 0 6  
4 .9E  - 0 6  
6 . 5 E - 0 6  
1 . 1 E - 0 5  
1 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 7 E - 0 5  
2.OE-05 
1 . 4 E - 0 5  
9 . 4 E - 0 6  

4 . 8 E - 0 6  
5 . 3 E - 0 6  
5 .OE- 0 6  
8 . 3 E - 0 6  
1 . 3 E - 0 5  
7 . 4 E - 0 6  
4 . 3 E - 0 6  
4 . X - 0 6  
6 . 3 E - 0 6  
1 . 1 E - 0 5  
1 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
1 . 3 E - 0 5  
9 .OE-06  

A . 9 E - 0 6  
5 . 4 E - 0 6  
5. IE-06 
8 . 4 E - 0 6  
1 . 3 E - 0 5  
7 . 5 E - 0 6  
4 . 4 E - 0 6  
4 . 8 E - 0 6  
6 . 4 E - 0 6  
1 . 1 E - 0 5  
1 . 3 E - 0 5  
1 . 4 E - 0 5  
1 . 7 E - 0 5  
2.OE-05 
1 . 3 E - 0 5  
9 . 2 E - 0 6  

5 . 6 E - 0 6  
6 . 3 E - 0 6  
5 . 7 E - 0 6  
9 . 6 E - 0 6  
1 . 6 E - 0 5  
9 , 1 E * 0 6  
5 . 1 E - 0 6  
5 . 5 E - 0 6  
7 . 2 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 . 3 E - 0 5  
1 . 6 E - 0 5  
1 . 1 E - 0 5  

5 .5E-06  
6 . 2 E - 0 6  
5 .6E-  0 6  
9 . 4 E - 0 6  
1 . 5 E - 0 5  
8.9E-06 
5.OE-06 
5 . 4 E - 0 6  
7 . 1 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 . 9 E - 0 5  
2 . 2 E - 0 5  
1 . 5 E - 0 5  
1.OE-05 

5 . 2 E - 0 6  
5 . 8 E - 0 6  
5 . 3 E -  0 6  
8 . 9 E - 0 6  
1 . 4 E - 0 5  
8 . 2 E - 0 6  
4 . 7 E - 0 6  
5 . 1 E - 0 6  
6 . 8 E - 0 6  
1 . 2 E - 0 5  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
1 . 8 E - 0 5  
2 . 1 E - 0 5  
1 . 4 E - 0 5  
9.8E-06 



. f -  1 . 2 0 6  

Jun 5, 1995 10:42 an SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( r n )  

D i r e c t i o n  1374 1643 2013 1916 2622 2247 2239 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
N N E  

9 . O E -  11 
1.OE-10 
8 . 7 E -  11 
1 .5E-10 
2 .7E-10 
1 . 5 E -  10 
8 . 5 E - 1 1  
8 . 7 E - 1 1  
1 . O E -  10 
1 .8E-10 
2.2E-10 
2 . 5 E -  10 
3.OE-10 
3.6E-  10 
2.6E- 10 
1 .7E-10 

7 . 4 E -  11 
8.4E-  11 
7 . 5 E - 1 1  
1 . 3 E - 1 0  
2 . 1 E - 1 0  
1 .2E-10 
6 . 8 E - 1 1  
7 . 2 E - 1 1  
9 . 2 E - 1 1  
1.6E-  10 
1 .9E-10 
2 . 1 E - 1 0  
2 .5E-10 
3.OE-10 
2 .1E-10 
1.4E- 10 

6 . O E - 1 1  
6.7E- 11 
6 . 2 E - 1 1  
l . l E - 1 0  
1 .7E-10 
9 . 5 E - 1 1  
5.4E-  11 
5.9E-  11 
8 .  O E -  11 
1 . 4 E - 1 0  
1 .6E-10 
1 .8E-10 
2 .1E-10 
2 .5E-  10 
1 .7E-10 
1 .2E-10 

6 .4E-11 
7 . 1 E - 1 1  
6 .5E-  11 
l . l E - 1 0  
1 .8E-10 
1 .OE-10 
5 . 7 E -  11 
6.2E-  11 
8 .3E-  11 
1.4E-10 
1 .7E-10 
1 .9E-10 
2 .2E-10 
2 .6E-10 
1 .8E-10 
1 . 2 E -  10 

4 . 7 E - 1 1  
5.OE-11 
4 .9E-  11 
8 . 4 E - 1 1  
1 . 2 E - 1 0  
6 . 9 E -  11 
4.OE-11 
4 .6E-  11 
6 . 3 E - 1 1  
1 . 2 E - 1 0  
1 .4E-  10 
1 . 4 E - 1 0  
1 . 7 E -  10 
1 .9E-  10 
1 . 2 E - 1 0  
8 . 7 E - 1 1  

5 . 4 E - 1 1  
6 .  O E -  11 
5 . 7 E - 1 1  
9 . 6 E - 1 1  
1 . 5 E -  10 
8 . 3 E - 1 1  
4 . 8 E - 1 1  
5 . 3 E - 1 1  
7 . 3 E - 1 1  
1 . 3 E - 1 0  
1 . 5 E -  10 
1 . 6 E - 1 0  
1 . 9 E - 1 0  
2 . 2 E - 1 0  
1 . 5 E - 1 0  
1 .OE-10 

5 . 4 E -  11 
6.OE- 11 
5.7E-11 
9 .6E-  11 
1 . 5 E -  10 
8.4E-  11 
4.8E-  11 
5.3E- 11 
7.3E-11 
1 .3E-10 
1 .5E-10 
1 .6E-10 
1 .9E-10 
2 .2E-10 
1 .5E-10 
1 . O E -  10 

D i s t a n c e  ( m )  

D i r e c t i o n  1735 1411 2347 2415 1802 2307 1 6 5 4  

N 7 . O E - 1 1  8 . 7 E - 1 1  5 .2E-11 5 . 1 E - 1 1  6 . 8 E - 1 1  5 . 3 E - 1 1  7 . 4 E - 1 1  
NNW 7 . 9 E - 1 1  9 . 9 E - 1 1  5 . 7 E - 1 1  5 . 5 E - 1 1  7 . 6 E - 1 1  5 . 8 E - 1 1  8 . 3 E - 1 1  

NW 7.1E-11 8 . 5 E - 1 1  5 . 4 E - 1 1  5 . 3 E - 1 1  6 . 9 E - 1 1  5 . 5 E - 1 1  7 . 4 E - 1 1  
W N W  1 .2E-10 1 .5E-10 9 . 2 E - 1 1  9.OE-11 1 . 2 E - 1 0  9 . 3 E - 1 1  1 .3E-10 

W 2.OE-10 2 .6E-10 1.4E-10 1 .3E-10 1 . 9 E - 1 0  1 . 4 E - 1 0  2 .1E-10 
wsw l . l E - 1 0  1 . 5 E - 1 0  7 .9E-11 7 . 6 E - 1 1  l . l E - 1 0  8 . 1 E - 1 1  1 .2E-10 

sw 6 . 4 E - 1 1  8 . 2 E - 1 1  4 . 6 E - 1 1  4 . 4 E - 1 1  6 . 1 E - 1 1  4 . 6 E - 1 1  6 . 8 E - 1 1  
ssw 6 . 8 E - 1 1  8 . 5 E - 1 1  5 .1E-11 5.OE-11 6 . 6 E - 1 1  5 . 2 E - 1 1  7 . 2 E - 1 1  

S 8 . 9 E - 1 1  1.OE-10 7 . O E - 1 1  6 . 8 E - 1 1  8 . 7 E - 1 1  7.1E-11 9 . 2 E - 1 1  
S S E  1 .5E-10 1 . 8 E - 1 0  1 .3E-10 1 .3E-10 1 . 5 E - 1 0  1 .3E-10 1 .6E-10 

SE 1 .8E-10 2 . 2 E - 1 0  1 .5E-10 1 .4E-10 1 . 8 E - 1 0  1 .5E-10 1 .9E-10 
E S E  2.OE-10 2 . 5 E - 1 0  1 .6E-10 1 . 5 E - 1 0  2.OE-10 1 . 6 E - 1 0  2 .1E-10 

E 2 .4E-10 2 . 9 E - 1 0  1 .8E-10 1 .8E-10 2 . 3 E - 1 0  1 . 9 E - 1 0  2 .5E-10 
ENE 2 .9E-10 3 . 6 E - 1 0  2 .1E-10 2 . 1 E - 1 0  2 . 8 E - 1 0  2 . 2 E - 1 0  3.OE-10 

N E  2.OE-10 2 . 5 E - 1 0  1 .4E-10 1 .3E-10 1 . 9 E - 1 0  1 . 4 E - 1 0  2 . 1 E - 1 0  
N N E  1 .3E-10 1 . 7 E - 1 0  9 . 8 E - 1 1  9 . 5 E - 1 1  1 . 3 E - 1 0  1.OE-10 1 .4E-10 



Jun 5 ,  1 9 9 5  1 0 : 4 2  a m  SUMMARY 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i  r e c t i  o n  1 9 9 3 .  2083 2035 1 7 6 6  1798  1913 

N 6 . 1 E - 1 1  5 . 8 E - 1 1  6.OE-11 6 . 9 E - 1 1  6 . 8 E - 1 1  6 . 4 E - 1 1  
NNW 6 . 8 E - 1 1  6 . 5 E - 1 1  6 . 6 E - 1 1  7 . 7 E - 1 1  7 . 6 E - 1 1  7 . 1 E - 1 1  

NW 6 . 3 E - 1 1  6 . 1 E - 1 1  6 . 2 E - 1 1  7 . O E - 1 1  6 . 9 E - 1 1  6 . 5 E - 1 1  
W N W  l . l E - 1 0  1 .OE-10  1.OE-10 1 . 2 E - 1 0  1 . 2 E - 1 0  l . l E - 1 0  

w s w  9 . 6 E - 1 1  9 . 1 E - 1 1  9 . 4 E - 1 1  l . l E - 1 0  l . l E - 1 0  1.OE-10 
sw 5 . 5 E - 1 1  5 . 2 E - 1 1  5 . 3 E - 1 1  6 . 3 E - 1 1  6 . 1 E - 1 1  5 . 7 E - 1 1  

ssw 5 . 9 E - 1 1  5 . 7 E - 1 1  5 . 8 E - 1 1  6 . 7 E - 1 1  6 . 6 E - 1 1  6 . 2 E - 1 1  
S 8.OE-11 7 . 7 E - 1 1  7 . 9 E - 1 1  8 . 8 E - 1 1  8 . 7 E - 1 1  8 . 3 E - 1 1  

S S E  1 . 4 E - 1 0  1 . 4 E - 1 0  1 . 4 E - 1 0  1 . 5 E - 1 0  1 . 5 E - 1 0  1 . 4 E - 1 0  
SE 1 . 6 E - 1 0  1 . 6 E - 1 0  1 . 6 E - 1 0  1 . 8 E - 1 0  1 . 8 E - 1 0  1 . 7 E - 1 0  

E S E  1 . 8 E - 1 0  1 . 7 E - 1 0  1 . 8 E - 1 0  2.OE-10 2.OE-10 1 . 9 E - 1 0  
E 2 . 1 E - 1 0  2 .OE-10  2 . 1 E - 1 0  2 . 4 E - 1 0  2 . 3 E - 1 0  2 . 2 E - 1 0  

ENE 2 . 5 E - 1 0  2 . 4 E - 1 0  2 . 5 E - 1 0  2 . 8 E - 1 0  2 . 8 E - 1 0  2 . 6 E - 1 0  
N E  1 . 7 E - 1 0  1 . 6 E - 1 0  1 . 6 E - 1 0  1 . 9 E - 1 0  1 . 9 E - 1 0  1 . 8 E - 1 0  

NNE 1 . 2 E - 1 0  l . l E - 1 0  l . l E - 1 0  1 . 3 E - 1 0  1 . 3 E - 1 0  1 . 2 E - 1 0  

W 1 . 7 E - i 0  1 . 6 E - 1 0  1 . 7 E - 1 0  2.OE-10 1 . 9 E - 1 0  1 . 8 E - 1 0  



Jun 12 ,  1995 7:52 am 

I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

SUMMARY 
P a g e  5 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

5 . 3 E - 0 8  4 .9E-08 5 .1E-08 
5 . 5 E - 0 8  5 . 1 E - 0 8  5 . 3 E - 0 8  
6 . 1 E - 0 8  5 . 7 E - 0 8  5 . 9 E - 0 8  
l . l E - 0 7  1.OE-07 1.OE-07 
l . l E - 0 7  1.OE-07 l . l E - 0 7  
7 .2E-08 6 .7E-08 7.OE-08 
4 . 8 E - 0 8  4 . 5 E - 0 8  4 . 6 E - 0 8  
6.OE-08 5 . 6 E - 0 8  5.8E-08 

6 .4E-08 6.2E-08 5 . 6 E - 0 8  
6 .7E-08 6.5E-08 5 .8E-08 
7.5E-08 7.3E-08 6 . 6 E - 0 8  
1 .3E-07 1 .3E-07 1 . 2 E - 0 7  
1 . 3 E - 0 7  1 .3E-07 1 . 2 E - 0 7  
8 . 8 E - 0 8  8 . 6 E - 0 8  7 . 8 E - 0 8  
5 . 8 E - 0 8  5 .7E-08 5 . 1 E - 0 8  
7 .3E-08 7 .1E-08 6 . 4 E - 0 8  ~ .~ 

S 1 . 7 E - 0 7  1 .6E-07 1.7E-07 1 .9E-07 1 .9E-07 1 .8E-07 
S S E  2.OE-07 1.9E-07 2,.OE-07 2 .5E-07 2.4E-07 2 .2E-07 

S E  2 . 2 E - 0 7  2.OE-07 2 . 1 E - 0 7  2 . 6 E - 0 7  2.6E-07 2 .3E-07 
E S E  2.OE-07 1 .8E-07 1 .9E-07 2 .4E-07 2.3E-07 2 . 1 E - 0 7  

E 2 . 1 E - 0 7  1.9E-07 2.OE-07 2 .6E-07 2.5E-07 2 . 2 E - 0 7  
E N E  2.OE-07 1 .9E-07 2.OE-07 2 .5E-07 2.4E-07 2 . 2 E - 0 7  

N E  1 .2E-07 l . l E - 0 7  1 . 2 E - 0 7  1.5E-'O7 1.5E-07 1 .3E-07 
N N E  8 . 6 E - 0 8  8.OE-08 8 . 3 E - 0 8  l . l E - 0 7  1.OE-07 9 . 2 E - 0 8  



C A P ~ B - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Jun 12. 1995 7 : 5 1  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

5 .60E-02 

A t  T h i s  L o c a t i o n :  9 2 1  M e t e r s  S o u t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  1 5 .  P e r c h l o r i c  S t a c k s  ( 2 0 0 3 )  

D a t a s e t  Name: 9 4 - 1 5 P E R C - ( I I - G 1  
D a t a s e t  D a t e :  Jun 12.  1995 7 :47  am 

Wind F i l e :  WNDFILES\WIND94.WND 



. .  

Jun 12,  1995 7 :51  a m  

M A X  I MA LLY EX P O S E D  I N D  I \ /  I DUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 
L i f e t i m e  F a t a l  C a n c e r  R i s k :  7 . 1 3 E - 0 7  

9 2 1  M e t e r s  S o u t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
E q u i  v.a1 e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

1 . 6 5 E - 0 4  
1 . 8 7 E - 0 4  
7 . 5 0 E - 0 3  
4.23E - 01 
1 . 6 1 E - 0 4  
9 . 9 0 E - 0 2  
4 . 2 5 E - 0 3  

5.60E - 02 

S Y N O P S I S  
Page 1 



Jun 12. 1995 7 : 5 1  am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  

u - 2 3 4  
U - 235 
U - 236 
U -  238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 2 3 4  

Y 1 .00  8 . 7 E - 0 5  8 .7E-05 
Y 1 .00  4 . 6 E - 0 6  4.6E-06 
Y 1 .00  3 .4E-06 3.4E-06 
Y 1.00 9 . 7 E - 0 5  9 .7E-05 
W l:OO 6 . 2 E - 0 8  6 . 2 E - 0 8  
W 1 . 0 0  2 . 5 E - 0 7  2 .5E-07 
Y 1 .00 2 .6E-06 2 . 6 E - 0 6  
Y 1 . 0 0  7 .7E-06 7 .7E-06 
Y i . 0 0  4 . 1 E - 0 7  4.1E-07 
Y 1 . 0 0  3 . 8 E - 0 4  3.8E-04 

/- 

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 in 

1 2 0 e  

S Y N O P S I S  
Page 2 



. i u n  12.  1995 7 :51  a m  

Source Number: 

S t a c k  H e i g h t  ( m ) :  
D iamete r  ( m ) :  

SOU R C  E I N FO RMAT I 0 N 

1 

S Y  NOPS I S 
Page 3 

5 .94  
0 . 4 1  

Plume R i s e  
Momentum ( m / s ) :  5.46E+G0 
( E x i t  Vel o c i  t y  1 

A G R  I CULTURAL D A T A  

Vegetab l  e M i  1 k Meat 

0 . 4 4 2  
F r a c t i o n  From Assessment Area:  0 .300 0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  I m p o r t e d :  0 .000  0.000 0 * 000 

F r a c t i o n  Home Produced:  0 . 7 0 0  0 .399  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used. 

D I S T A N C E S  USED F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1363 1317 2008 1617 1305 921 979 1035  1 0 6 8  1204 
1199 1207 1133 1135  1 7 6 3  1317 1182 1186 1811 1796 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
Jun 12 ,  1995 7 : 5 1  a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  2.0. BOX 538704 

7400 W I LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Year:- 1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  15 ,  P e r c h l o r i c  S t a c k s  ( 2 0 0 3 )  

D a t a s e t  Name: ? 4 - 1 5 P E R C - ( I I - G 1  
D a t a s e t  D a t e :  J u n  12 ,  1995 7 : 4 7  a m  

W i  n d  F i  1 e :  I W N D F I  LES\WIND94. WND 
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J u n  1 2 .  1 9 9 5  7 : 5 1  a m  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

S e l  e c t e d  
I n d i v i d u a l  

( m r e m / y )  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 . 6 5 E - 0 4  
1 . 8 7 E - 0 4  
7 .50E-  03  
4 . 2 3 E - 0 1  
1 . 6 1 E - 0 4  
9 . 9 0 E -  02 
4 . 2 5 E - 0 3  

EFFEC 5.60E - 02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y  1 

INGESTION 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

3 . 0 5 E - 0 3  
5 . 2 9 E - 0 2  
4 .44E - 09  
3 . 1 8 E - 0 5  
5 . 6 0 E - 0 2  
3 . 1 8 E - 0 5  

5 . 6 0 E -  02 

SUMMARY 
Page 1 



J u n  1 2 .  1 9 9 5  7 : 5 1  am 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl i d e  

Selected 
I ndi v i  d u a l  

(mrem/y) 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
R A - 2 2 6  
R A - 2 2 8  
TH - 228  
TH - 2 3 0  
TH - 2 3 2  
T H - 2 3 4  

2 . 4 2 E - 0 2  
1 . 2 1 E - 0 3  
8 .  a 9 ~  - 0 4  
2 . 4 1 E - 0 2  
2 . 3 0 E  - 06 
3 . 6 9 E  - 0 6  
1 . 3 3 E - 0 3  
3 . 9 0 E - 0 3  
2 . 9 8 E - 0 4  
6 . 2 0 E - 0 5  

TOTAL 5 . 6 0 E  - 0 2  

SUMMARY 
Page 2 



J u n  1 2 .  1995  7:51 a m  
-. 
4 

'I : ... 

C A N C E R  R I S K  SUMMARY 

Se l  e c t e d  - I  n d  i v i  dua 1 
T o t a l  L i f e t i m e  

C a n c e r  F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  

' OTHER 

7.33E - 0 9  
4 . 8 5 E - 0 9  
3 .67E-  11 
4 . 1 3 E -  10 
6 .90E - 07 
2 . 7 8 E -  10 
7 . 4  1 E -1 0 
3 . 4 2 E -  10 
1 . 6 2 E - 1 0  
8 . 8 4 E -  09 
1 . 9 8 E - 1 0  

TOTAL 7 . 1 3 E - 0 7  

PATHWAY R I S K  SUMMARY 

Pa thway  

Se l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

I NGESTI'ON 
INHALATION ., 

A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

1 . 6 2 E - 0 8  
6 . 9 6 E - 0 7  
9 . 8 9 E - 1 4  
7 .32E-  10 
7 . 1 2 E - 0 7  
7 .32E-10  

7 . 1 3 E - 0 7  

SUMMARY 
Page 3 



Jun 12 .  1995  7 : 5 1  am 

N u c l  i de 

- U - 2 3 4  
U - 235  
U - 236 
U - 238  
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

3 . 1 1 E - 0 7  
1 . 5 9 E - 0 8  
1 . 1 4 E - 0 8  
3 . 1 2 E - 0 7  
3 . 0 7 E -  11 
3 . 7 8 E - 1 1  
2 . 6 6 E - 0 8  
3 . 2 0 E - 0 8  
1 . 6 8 E - 0 9  
1 . 9 9 E - 0 9  

7 . 1 3 E - 0 7  

S U M M A R Y  
Page 6 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  



Jun  12, 1995 7 : 5 1  a m  

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 5 

O i s t a n c e  ( m )  

D i r e c t i o n  1363 1317 2008 1617 1305 921 979 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

. . . . . . . . . . ..., ... ... . . . .zlf[g,;&J?;3; , . . . . . . . . . . . 
8.2E - 0 3  
9 . 2 E - 0 3  
1 . 6 E - 0 2  
1 . 6 E - 0 2  
1 . 1 E - 0 2  
7 .2E-03 
8 . 9 E - 0 3  
1 . 9 E - 0 2  
2 . 9 E - 0 2  
3 . 1 E - 0 2  
2 . 9 E - 0 2  
3 . 1 E - 0 2  
3.OE-02 
1 . 8 E - 0 2  
1 . 3 E - 0 2  

8.3E-03 
8 .7E-03 
9 . 7 E - 0 3  
I .  7E-02 
1 . 7 E - 0 2  
1 .1E-02 
7 . 6 E - 0 3  
9 . 4 E - 0 3  
2.OE-02 
3 . 1 E - 0 2  
3 .3E-02 
3.OE-02 
3 . 2 E - 0 2  
3 . 2 E - 0 2  
1 . 9 E - 0 2  
1 .4E-02 

4 . 4 E - 0 3  
4.6E-03 
5 . 1 E - 0 3  
8 . 7 E - 0 3  
8 . 9 E - 0 3  
6.OE-03 
4 . 1 E - 0 3  
5.OE-03 
1 .4E-02 
1 .6E-02 
1 . 7 E - 0 2  
1 . 6 E - 0 2  
1 . 7 E - 0 2  
1 . 6 E - 0 2  
9 .9E-03 
7.OE-03 

6 . 1 E - 0 3  
6 . 4 E - 0 3  
7.1E-03 
1 .2E-02 
1 . 3 E - 0 2  
8.3E - 0 3  
5 . 6 E - 0 3  
6 . 9 E - 0 3  
1 . 7 E - 0 2  
2 .3E-02 
2 . 4 E - 0 2  
2 . 2 E - 0 2  
2 .3E-02 
2 .3E-02 
1 .4E-02 
9 . 9 E - 0 3  

8 .5E-03 
8 . 8 E - 0 3  
9 . 8 E - 0 3  
1 .?E-02 
1 .8E-02 
1 . 2 E - 0 2  
7 . 7 E - 0 3  
9 . 5 E - 0 3  
2.OE-02 
3 .1E-02 
3 . 4 E - 0 2  
3 . 1 E - 0 2  
3 . 3 E - 0 2  
3 .2E-02 
23.0 E - 0 2 
1 . 4 E - 0 2  

1 .4E-02 
1 .5E-02 
1 . 7 E - 0 2  
2 . 9 E - 0 2  
3 .OE-02 
2 .OE- 02 
1 .3E-02 
1 . 6 E - 0 2  
2 .4E-02 
5 . 2 E - 0 2  
5 . 6 E - 0 2  
5 .2E-  02 
5.6E-02 
5 . 5 E - 0 2  
3 . 4 E - 0 2  
2.4E - 0 2  

1 . 3 E - 0 2  
1 . 4 E - 0 2  
1 . 5 E - 0 2  
2 . 6 E - 0 2  
2 .7E-02 
1 . 8 E - 0 2  
1 .2E-02  
1 . 4 E - 0 2  
2 .3E-02 
4 . 8 E - 0 2  
5 . 1 E - 0 2  
4 . 7 E - 0 2  
5 . 1 E - 0 2  
5.OE-02 
3.OE-02 
2 .1E-02 

O i s t a n c e  ( m )  
~~ 

D i r e c t i o n  . 1035 1068 1204 1199 1 2 0 7  1133 1135 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
N N E  

1.2E-02 
1 . 2 E - 0 2  
1 . 4 E - 0 2  
2 .4E-02 
2 .5E-02 
1 . 6 E - 0 2  
1.1E-02 
1 . 3 E - 0 2  
2 . 3 E - 0 2  
4 .4E-02 
4 . 7 E - 0 2  
4 . 4 E - 0 2  
4 . 7 E - 0 2  
4 . 6 E - 0 2  
2 . 8 E - 0 2  
2.OE-02 

1 .1E-02 
1 .2E-02 
1 . 3 E - 0 2  
2 . 3 E - 0 2  
2 . 4 E - 0 2  
1 . 6 E - 0 2  
1 .OE-02 
1.3E-02 
2.2E-02 
4.2E - 0 2  
4 .5E-02 
4 . 2 E - 0 2  
4 . 4 E - 0 2  
A.4E-02 
2 . 7 E - 0 2  
1 . 9 E - 0 2  

9 .5E-03 
9 . 9 E - 0 3  
1 . 1 E - 0 2  
1 . 9 E - 0 2  
2.OE-02 
1 . 3 E - 0 2  
8 . 7 E - 0 3  
1 .1E-02 
2 .1E-02 
3 . 5 E - 0 2  
3 .8E-02 
3 .5E-02 
3 . 7 E - 0 2  
3 . 7 E - 0 2  
2 . 2 E - 0 2  
1 . 6 E - 0 2  

9 .6E-03 
1.OE-02 
1 . 1 E - 0 2  
1 . 9 E - 0 2  
2.OE-02 
1 .3E-02 
8 . 7 E - 0 3  
1 . 4 E - 0 2  
2 . 1 E - 0 2  
3 .6E-02 
3 .8E-02 
3 .5E-02 
3 .7E-02 
3 . 7 E - 0 2  
2 .2E-02 
1 . 6 E - 0 2  

9 . 5 E - 0 3  
9 . 9 E - 0 3  
1 .1E-02 
1 .9E-02 
2.OE-02 
1 .3E-  02 
8 . 6 E - 0 3  
1 . 1 E - 0 2  
2. fE-02  
3.5E-02 
3 . 8 E - 0 2  
3 . 5 E - 0 2  
3 . 7 E - 0 2  
3 . 6 E - 0 2  
2 .2E-02 
1 . 6 E - 0 2  

1 .OE-02 
1 . 1 E - 0 2  
1.2E-02 
2 . 1 E - 0 2  
2 . 2 E - 0 2  
1 .4E-02 
9 . 5 E - 0 3  
1 . 2 E - 0 2  
2 .2E-02 
3 . 9 E - 0 2  
4 . 1 E - 0 2  
3 . 8 E - 0 2  
4 . 1 E - 0 2  
4 . O E - 0 2  
2 .4E-02 
1 . 7 E - 0 2  

1.OE-02 
1 . 1 E - 0 2  
1 .2E-02 
2 .1E-02 
2 . 2 E - 0 2  
1 .4E-02 
9 . 5 E - 0 3  
1 .2E-02 

4 . 1 E - 0 2  
3 . 8 E - 0 2  
4 .1E-02 
4.OE-02 
2 . 4 E - 0 2  
1 . 7 E - 0 2  



Jun 12, 1995 7 : 5 1  a m  

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i  r e c t i  on 1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 

5 .4E-03 8 .3E-03 9.8E-03 9 .8E-03 5.2E-03 
5 . 6 E - 0 3  8 . 7 E - 0 3  1.OE-02 1.OE-02 5.4E-03 
6 . 2 E - 0 3  9 . 7 E - 0 3  l . l E - 0 2  l . l E - 0 2  6.OE-03 
l . l E - 0 2  1 . 7 E - 0 2  2.OE-02 2.OE-02 1.OE-02 
l.lE-02 1.7E-02 2 .1E-02 2.OE-02 1.OE-02 
7 . 3 E - 0 3  l . l E - 0 2  1 .3E-02 1 .3E-02 7.OE-03 
4 .9E-03 7.6E-03 8 .9E-03 8 .9E-03 4 .7E-03 
6.OE-03 9 .4E-03 l . l E - 0 2  l . l E - 0 2  5.8E-03 
1 . 6 E - 0 2  2.OE-02 2.1E-02 2 .1E-02  1 .5E-02 

S S E  3 .6E-02 3.6E-02 1 .9E-02 1 
S E  2.OE-02 2 

ESE 1.8E-02 1 
E 2.OE-02 3. 2.OE-02 2 

ENE 2.OE-02 3 .2E-02 3 .8E-02 3 . 7 E - 0 2  1 .9E-02 1 
N E  1 .2E-02 1 . 9 E - 0 2  2 .3E-02 2 . 3 E - 0 2  

N N E  8 .6E-03 1 . 4 E - 0 2  1 .6E-02 1 . 6 E - 0 2  8 .3E-03 8 

5 .2E-03 
5 .4E-03 
6.OE-03 
1.OE-02 
1 . 1 E - 0 2  
7 .1E-03 
4 .8E-03 
5 .9E-03 
1 .5E-02 

9 E - 0 2  
OE-02 
9E-02 
OE-02 
9E-02 
2E-02 
4E-03 



. .  

J u n  1 2 ,  1995 7 :51  a m  SUMMARY 
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INOIVIOUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

O i s t a n c e  ( m )  

O i  r e c t i  on 1363 1317 2008 1617 1305 9 2 1  979 

N 9 .8E-08 1.OE-07 5 . 3 E - 0 8  
NNW 1.OE-07 l . l E - 0 7  5 . 5 E - 0 8  

NW l . l E - 0 7  1 . 2 E - 0 7  6 . 2 E - 0 8  
WNW 2.OE-07 2 . 1 E - 0 7  l . l E - 0 7  

W 2 . 1 E - 0 7  2 .2E-07 l . l E - 0 7  
w s w  1 .4E-07 1 .4E-07 7 . 3 E - 0 8  

sw 8 . 9 E - 0 8  9 . 4 E - 0 8  4 . 8 E - 0 8  
ssw l . l E - 0 7  1 . 2 E - 0 7  6.OE-08 

S 2 .4E-07 2 .5E-07 1 . 7 E - 0 7  
SSE 3 . 7 E - 0 7  3 .9E-07 2.OE-07 

SE 4.OE-07 4 .2E-07 2 . 1 E - 0 7  
ESE 3 .7E-07 3 .9E-07 2.OE-07 

E 3 .9E-07 4 .1E-07 2 . 1 E - 0 7  
ENE 3 . a ~ - o 7  ~ . o E - o ~  ~ . o E - o ~  

N E  2 .3E-07 2 .4E-07 1 . 2 E - 0 7  
NNE 1 . 6 E - 0 7  1 .7E-07 8 . 6 E - 0 8  

7 .5E-08 
7 . 8 E - 0 8  
a . 7 ~ - 0 8  
1 . 5 E - 0 7  
1 . 6 E - 0 7  
1.OE-07 
6 .8E-08 
8 . 5 E - 0 8  
2 .1E-07 
2 .9E-07 
3.OE-07 
2 .8E-07 
3.OE-07 
2 .9E-07 
1 .7E-07 
1 .2E-07 

1.OE-07 
1 .1E-07 
1 .2E-07 
2.1E-07 
2.2E-07 
1.4E-07 
9 . 5 E - 0 8  
1 .2E-07 
2 .5E-07 
4.OE-07 
4.3E-07 
3.9E-07 
4 . 2 E - 0 7  
4 .1E-07 
2.5E-07 
1.7E-07 

1 . 8 E - 0 7  
1 . 9 E - 0 7  
2 . 1 E - 0 7  
3 . 6 E - 0 7  
3 . 9 E - 0 7  
2 . 5 E - 0 7  
1 . 6 E - 0 7  
2.OE-07 
3.OE-07 
6 . 7 E - 0 7  
7 . 1 E - 0 7  
6 . 6 E - 0 7  
7 . 1 E - 0 7  
7.OE-07 
4 . 3 E - 0 7  
3.OE-07 

1 . 6 E - 0 7  
1 . 7 E - 0 7  
1 .9E-07 
3 .3E-07 
3 . 5 E - 0 7  
2 .3E-07 
1 .5E-07 
1 . 8 E - 0 7  
2 . 9 E - 0 7  
6 .1E-07 
6 .5E-07 
6.OE-07 
6 .4E-07 
6 . 4 E - 0 7  
3 .9E-07 
2 .7E-07 

D i s t a n c e  ( m )  

D i r e c t i o n  1035 1068 1204 1199 1207 1133 1135 

N 1.5E-07 
NNW 1 .6E-07 

NW 1 . 7 E - 0 7  
W N W  3.OE-07 

W 3.2E-07 
wsw 2 .1E-07 

sw 1 .3E-07 
ssw 1 . 7 E - 0 7  

S 2 .9E-07 
SSE 5 .6E-07 

SE 6.OE-07 
E S E  5.5E -07  

E 5 .9E-07 
E N E  5 . 8 E - 0 7  

N E  3 .5E-07 
N N E  2 . 5 E - 0 7  

1 .4E-07 1 . 2 E - 0 7  
1 .5E-07 1 . 2 E - 0 7  
1.7E-07 1 . 4 E - 0 7  
2 .9E-07 2 .4E-07 
3.OE-07 2 . 5 E - 0 7  
2.OE-07 1 . 6 E - 0 7  
1 .3E-07 l . l E - 0 7  
1 .6E-07 1 . 3 E - 0 7  
2 .8E-07 2 .6E-07 
5 .4E-07 4 . 5 E - 0 7  
5 .7E-07 4 . 8 E - 0 7  
5 .3E-07 4 . 4 E - 0 7  
5 .7E-07 4 . 7 E - 0 7  
5 .6E-07 4 . 6 E - 0 7  
3 .4E-07 2 . 8 E - 0 7  
2 .4E-07 2.OEr07 

1 . 2 E - 0 7  1 . 2 E - 0 7  
1 . 2 E - 0 7  1 .2E-07 
1 . 4 E - 0 7  1.4E-07 
2 . 4 E - 0 7  2 .4E-07 
2 . 5 E - 0 7  2 .5E-07 
1 .6E-07 1 .6E-07 
l . l E - 0 7  l . l E - 0 7  
1 .3E-07 1.3E-07 
2 . 6 E - 0 7  2 .6E-07 
4 . 5 E - 0 7  4 .5E-07 
4 . 8 E - 0 7  4 .8E-07 
4 . 4 E - 0 7  4 .4E-07 
4 . 7 E - 0 7  4.7E-07 
4 . 7 E - 0 7  4 . 6 E - 0 7  
2 . a ~ - o 7  2 . 8 ~ - 0 7  
2.OE-07 2.OE-07 

1 . 3 E - 0 7  
1 . 4 E - 0 7  
1 . 5 E - 0 7  
2 . 7 E - 0 7  
2 . 8 E - 0 7  
1 . 8 E - 0 7  
1 . 2 E - 0 7  
1 . 5 E - 0 7  
2 . 7 E - 0 7  
4 . 9 E - 0 7  
5 . 3 E - 0 7  
4 . 8 E - 0 7  
5 . 2 E - 0 7  
5 .3E-07 
3 . 1 E - 0 7  
2 . 2 E - 0 7  

1 .3E-07 
1 . 4 E - 0 7  
1 . 5 E - 0 7  
2 .6E-07 

1 . 8 E - 0 7  
1 .2E-07 
1 . 5 E - 0 7  
2 .7E-07 
4 .9E-07 
5 .2E-07 
4 . 8 E - 0 7  
5 .2E-07 
5 . 1 E - 0 7  
3 .1E-07 
2 . 1 E - 0 7  

z . a ~ - 0 7  



. .  

Jun 12, 1995 7:51 a m  

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on 1763 1317 1182 1186 1811 1796 

N 6 . 5 E - 0 8  1.OE-07 1 .2E-07 1 . 2 E - 0 7  6 .3E-08 6 . 3 E - 0 8  
NNW 6 . 8 E - 0 8  l . l E - 0 7  1 .3E-07 1 .3E-07 6 . 5 E - 0 8  6 .6E-08 

NW 7 . 6 E - 0 8  1 . 2 E - 0 7  1.4E-07 1 .4E-07 7 .3E-08 7 . 4 E - 0 8  
W N W  1 . 3 E - 0 7  2 .1E-07 2 .5E-07 2 . 5 E - 0 7  1 . 3 E - 0 7  1 . 3 E - 0 7  

W 1 . 4 E - 0 7  2 . 2 E - 0 7  2 .6E-07 2 . 6 E - 0 7  1 .3E-07 1 .3E-07 
wsw 9.OE-08 1 . 4 E - 0 7  1 . 7 E - 0 7  1 . 7 E - 0 7  8 . 6 E - 0 8  8 .7E-08 

sw 6.OE-08 9 . 4 E - 0 8  l . l E - 0 7  l . l E - 0 7  5 .7E-08 5 .8E-08 
ssw 7 . 4 E - 0 8  1 . 2 E - 0 7  1 .4E-07 1 .4E-07 7 .1E-08 7 .2E-08 

S 2.OE-07 2 .5E-07 2 .7E-07 2 .6E-07 1 . 9 E - 0 7  1 .9E-07 
SSE 2 . 5 E - 0 7  3 . 9 E - 0 7  4 . 6 E - 0 7  4 .6E-07 2 . 4 E - 0 7  2 .4E-07 

SE 2 .7E-07 4 . 2 E - 0 7  4 . 9 E - 0 7  4 . 9 E - 0 7  2 . 5 E - 0 7  2 .6E-07 
E S E  2 .4E-07 3 . 9 E - 0 7  4 . 5 E - 0 7  4 . 5 E - 0 7  2 .3E-07 2 . 4 E - 0 7  

E 2 .6E-07 4 . 1 E - 0 7  4 .8E-07 4 .8E-07 2 . 5 E - 0 7  2 . 5 E - 0 7  
ENE 2 .5E-07 4.OE-07 4 . 8 E - 0 7  4 . 7 E - 0 7  2 .4E-07 2 . 4 E - 0 7  

N E  1 . 5 E - 0 7  2 . 4 E - 0 7  2 .9E-07 2 .9E-07 1 . 5 E - 0 7  1 . 5 E - 0 7  
NNE l . l E - 0 7  1 .7E-07 2.OE-07 2.OE-07 1.OE-07 1.OE-07 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
J u n  12 .  1995 7:52 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

3 .08E-02 

A t  T h i s  L o c a t i o n :  1374 M e t e r s  S o u t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
L O C A T I O N :  B u i l d i n g  15 ,  P e r c h l o r i c  S t a c k s  ( 2 0 0 3 )  

D a t a s e t  Name: 9 4 - 1 5 P E R C - ( I ) - G 2  
D a t a s e t  Date :  Jun  12, 1995 7:47 am 

Wind F i 1 e: WNDFI  LES\WIN094. WND 



Jun 12, 1995 7:52  am 

MAXIMALLY E X P O S E D  I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1374 M e t e r s  S o u t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  3 .92E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  V a l  e n t  

(mrem/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

9 . 2 2 E - 0 5  
1 . 0 5 E - 0 4  
4 . 1 5 E - 0 3  
2.32E - 0 1  
8 .98E-05 
5 . 4 8 E - 0 2  
2 .38E-03 

3 . 0 8 E - 0 2  

SY NOPS I S 
Page 1 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S o u r c e  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U - 2 3 4  
U - 2 3 5  
U - 236 
U - 2 3 8  
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

Y 1 .00  8 . 7 E - 0 5  8 .7E-05  
Y 1.00 4 . 6 E - 0 6  4 .6E-06  
Y 1.00 3 . 4 E - 0 6  3 .4E-06  
Y 1.00 9 . 7 E - 0 5  9 . 7 E - 0 5  
W 1 .00 6 . 2 E - 0 8  6 . 2 E - 0 8  
W 1 .00 2 . 5 E - 0 7  2 .5E-07  
Y 1 .00  2 . 6 E - 0 6  2 .6E-06  
Y 1 .00  7 .7E-06  7 .7E-06  
Y 1 .00  4 .1E-07  4 . 1 E - 0 7  
Y 1 .00  3 . 8 E - 0 4  3 .8E-04  

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  9 8  cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 
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SOURCE I N F O R M A T I O N  

Source Number: 1 

SYNOPS i s 
Page 3 

Stack H e i g h t  ( m ) :  5 .94 
Diameter  ( m ) :  0 . 4 1  

Plume R ise  
Momentum ( m / s ) :  5.46E+00 
( E x i t  V e l o c i t y )  

A G R  I CULTURAL DATA 

Vegetabl e M i  1 k Meat 

0 .442  
0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  Home Produced: 0 . 7 0 0  0 .399  
F r a c t i o n  From Assessment Area: 0 . 3 0 0  

F r a c t i o n  Impor ted:  0 .000 0 .000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run. 
Defaul  t V a l  ues used. 

D I S T A N C E S  USED F O R  M A X I M U M  I N O I V I O U A L  ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415  1802  2307 1654 1993 2083 2035 1766 1798 1913 



C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
J u n  12, 1995 7:52 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH. Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION S I T E  
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  15. P e r c h l o r i c  S t a c k s  (ZOO31 

D a t a s e t  Name: 9 4 - 1 5 P E R C - ( I I - G 2  
D a t a s e t  D a t e :  Jun  1 2 ,  1995 7:47 a m  

Wind F i l e :  WNDFILES\WIND94.WND 
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ORGAN D O S E  EQUIVALENT SUMMARY 

Organ  

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

9 . 2 2 E - 0 5  
1 . 0 5 E - 0 4  
4 . 1 5 E - 0 3  
2 . 3 2 E - 0 1  
8 . 9 8 E - 0 5  
5 .48E-02  
2.38E - 03 

3 . 0 8 E - 0 2  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 
I NHALAT I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I NTE RNA L 
EXTERNAL 

TOTAL 

1 . 7 1 E - 0 3  
2 . 9 1 E - 0 2  
2 .44E-09  
1 . 7 9 E - 0 5  
3 .08E-02  
1 . 7 9 E - 0 5  

3 . 0 8 E - 0 2  
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NUCLIDE EFFECTIVE D O S E  EQUIVALENT S U M M A R Y  

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

( m rem/y 1 

U - 234 
U - 2 3 5  

' U - 2 3 6  
U - 238 
RA-225 

' -RA - 228  
TH - 228  
TH - 230 
TH-232  

?TH-234  

-TOTAL 

1 . 3 3 E - 0 2  
6 . 6 8 E - 0 4  
4.89E - 04  
1 . 3 2 E - 0 2  
1 . 2 8 E - 0 6  
2 . 0 5 E - 0 6  
7 . 2 9 E - 0 4  
2 . 1 4 E - 0 3  
1 .64E-04  
3 . 4 4 E - 0 5  

3 . 0 8 E - 0 2  



J u n  12, 1 9 9 5  7 : 5 2  a m  

C a n c e r  

C A N C E R  R I S K  SUMMARY 

S e l  e c t  ed I nd i v i  dua  1 
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEM I A 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

4 . 0 6 E - 0 9  
2 . 6 9 E - 0 9  
2 .05E-  11 
2 . 3 1 E - 1 0  
3 .  E E - 0 7  
1 .55E-  10 
4 . 1 3 E -  10 
1 . 9 0 E - 1 0  
9 . 0 3 E -  11 
4 .94E - 09  
1 .10E-  10 

TOTAL 3 . 9 2 E - 0 7  

Pa thway  

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
E X T E R N A L  

TOTAL 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

9 . 0 4 E - 0 9  
3 . 8 3 E - 0 7  
5 .43E-  14 
4 . 1 1 E - 1 0  
3 . 9 2 E - 0 7  
4 . 1 1 E - 1 0  

3 . 9 2 E - 0 7  

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

N u c l  i d e  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U - 2 3 4  
U - 2 3 5  
U - 236 
U - 238 
RA - 226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

1 . 7 1 E - 0 7  
8 . 7 6 E - 0 9  
6.29E - 09 
1 . 7 2 E - 0 7  
1 .70E-  11 
2 . 1 0 E - 1 1  
1 . 4 6 E - 0 8  
1 . 7 6 E - 0 8  
9 . 2 4 E - 1 0  
1 . 0 9 E - 0 9  

TOTAL 

S U M M A R Y  
Page 4 

3.92E - 07 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE ( rnrern ly)  
( A 1 7  R a d i o n u c l i d e s  a n d  Pathways)  

~ 

D i  r e c t i  on  1374 1643 2013 1916 2622 2247 2239 

N 7 . 6 E - 0 3  5 4 .2E-03 4 . 5 E - 0 3  2.8E-03 3 . 5 E - 0 3  3 .6E-03 
NNW 7 . 9 E - 0 3  6 4 . 3 E - 0 3  4 .7E-03 2.9E-03 3 . 7 E - 0 3  3 . 7 E - 0 3  

NW 8 . 9 E - 0 3  6 . 7 E - 0 3  4 03 5 .3E-03 3 . 2 E - 0 3  4 . 1 E - 0 3  4 .1E-03 
W N W  1 . 6 E - 0 2  ! .2E-02 8 03 9 . 1 E - 0 3  5 .5E-03 7 .1E-03 

W 1 . 6 E - 0 2  1 . 2 E - 0 2  8 03 9 . 4 E - 0 3  5 . 6 E - 0 3  7.3E-03 

sw 6 . 9 E - 0 3  5 . 3 E - 0 3  3 . 8 E - 0 3  Q . l E - 0 3  2 . 6 E - 0 3  3 . 2 E - 0 3  3 .3E-03 
ssw 8 . 6 E - 0 3  6 . 5 E - 0 3  4 . 7 E - 0 3  5 .1E-03 3 . 1 E - 0 3  4.OE-03 4.OE-03 

S 1 . 9 E - 0 2  1 . 6 E - 0 2  1 . 3 E - 0 2  1 .4E-02 9 . 9 E - 0 3  1 . 2 E - 0 2  1 . 2 E - 0 2  
S S E  2 . 9 E - 0 2  2 . 2 E - 0 2  1 .6E-02 1 .7E-02 1.OE-02 1 . 3 E - 0 2  

SE 3 . 1 E - 0 2  2 .3E-02 1 . 7 E - 0 2  1 .8E-02 l . l E - 0 2  1 . 4 E - 0 2  
ESE 2 . 8 E - 0 2  2 .1E-02 1 . 5 E - 0 2  2 1.OE-02 1 . 3 E - 0 2  

E 3.OE-02 2 . 3 E - 0 2  1 . 6 E - 0 2  2 1 . 4 E - 0 2  1 .4E-02 
ENE 3.OE-02 2 .2E-02 1.6E-02 2 1 . 3 E - 0 2  1 . 3 E - 0 2  

N E  1 . 3 E - 0 2  9 .6E-03 1.OE-02 8 . 1 E - 0 3  8 . 1 E - 0 3  
N N E  9 . 4 E - 0 3  6 . 8 E - 0 3  7 .4E-03 4 . 5 E - 0 3  5 . 7 E - 0 3  5 . 7 E - 0 3  

wsw l . l E - 0 2  7 . 9 E - 0 3  5 . 7 E - 0 3  6 . 2 E - 0 3  3 . 8 E - 0 3  4 . 8 E - 0 3  4 . 8 E - 0 3  

D i s t a n c e  ( r n )  

D i r e c t i o n  1735 1411 2347 2415 1802 2307 1654 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
E N E  

N E  
NNE 

5.3E-03 
5 .5E-03 
6 . 2 E - 0 3  
1 .1E-02 
1 .1E-02 
7 . 3 E - 0 3  
4 . 8 E - 0 3  
6.OE-03 
1 . 6 E - 0 2  
2.OE-02 
2 . 1 E - 0 2  
2 .OE-02 
2 . 1 E - 0 2  
2. O E  - 0 2  
1 . 2 E - 0 2  
8 . 6 E - 0 3  

7 .3E-03 
7 .6E-03 
8 . 5 E - 0 3  
1 . 5 E - 0 2  
1 . 5 E - 0 2  
1 .OE-02 
6 . 7 E - 0 3  
8 . 3 E - 0 3  
1 .8E-02 
2 . 8 E - 0 2  
3 .OE-02 
2 . 7 E - 0 2  
2 . 9 E - 0 2  
2 . 8 E - 0 2  
1 .7E-02 
1 .2E-02 

3 . 3 E - 0 3  
3 . 4 E - 0 3  
3 . 8 E - 0 3  
6 .6E-03 
6 .7E-03 
4 .5E-  03 
3 .OE-03 
3.7E - 0 3  
1 . 1 E - 0 2  
1 . 2 E - 0 2  
1 .3E-92 
1 .2E-02 
1 .3E-02 
1 .2E-02  
7.5E-03 
5.3E - 03 

3 .2E-03 
3 .3E-03 
3 .7E-03 
6 . 3 E - 0 3  
6 . 4 E - 0 3  
4 . 3 E - 0 3  
2 .9E-03 
3 . 6 E - 0 3  
1 . 1 E - 0 2  
1 . 2 E - 0 2  
1 . 2 E - 0 2  
1 . 1 E - 0 2  
1 . 2 E - 0 2  
1.2E-02 
7 . 2 E - 0 3  
5 .1E-03 

5 .  O E -  03 
5.2E-03 
5.8E-03 
1 .OE-02 
1.OE-02 
6 .8E-03 
4.6E-03 
5 .6E-03 
1 . 5 E - 0 2  
1 . 9 E - 0 2  
2.OE-02 
1.8E-02 
2.OE-02 
1 .9E-02 
1 .2E-02 
8 .1E-03 

3 . 4 E - 0 3  
3 . 5 E - 0 3  
3 . 9 E - 0 3  
6 . 8 E - 0 3  
6.9E-03 
4.6E-  03 
3 . 1 E - 0 3  
3 . 8 E - 0 3  
1 . 2 E - 0 2  
1 . 3 E - 0 2  
1 . 3 E - 0 2  
1 . 2 E - 0 2  
1 . 3 E - 0 2  
1 .3E-02 
7 . 7 E - 0 3  
5 .5E-03 

5.7E-03 
5 .9E-03 
6 . 7 E - 0 3  
1 . 2 E - 0 2  
1 .2E-02 
7.8E -03  
5 .2E-03 
6 . 5 E - 0 3  
1 . 6 E - 0 2  
2 . 2 E - 0 2  
2 .3E-02 
2 .1E-02 
2.2E-02 
2 . 2 E  - 0 2  
1.3E-02 
9.3E - 0 3  
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INDIVIDUAL E F F E C T I V E  DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  I 
D i r e c t i o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

N W  
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

4 .3E-03 
4.4E-03 
4 . 9 E - 0 3  
8 . 6 E - 0 3  
8 . 8 E - 0 3  
5 . 8 E - 0 3  
3 . 9 E - 0 3  
4 . 8 E - 0 3  
1 . 4 E - 0 2  
1 . 6 E - 0 2  
1 . 7 E - 0 2  
1 . 6 E - 0 2  
1 . 7 E - 0 2  
1 . 6 E - 0 2  
9 . 8 E - 0 3  
6 . 9 E - 0 3  

4.OE-03 
4 .1E-03 
4.6E-03 
8.OE-03 
8 .2E-03 
5 .4E-03 
3 .6E-03 
4 .5E-03 
1 .3E-02 
1 . 5 E - 0 2  
1 .6E-02 
1 . 5 E - 0 2  
1.5E-02 
1 .5E-02 
9.1E-03 
6.4E-03 

4 .1E-03 
4 .3E-03 
4.8E-03 
8 .3E-03 
8 .5E-03 
5 .6E-03 
3 .8E-03 
4.7E-03 
1 .3E-02 
1.5E-02 
1 .6E-02 
1.5E-02 
1.6E-02 
1.6E-02 
9.5E-03 
6.7E-03 

5 . 2 E - 0 3  
5 . 4 E - 0 3  
6.OE-03 
1.OE-02 
1 . 1 E - 0 2  
7.lE-03 
4 . 7 E - 0 3  
5 . 8 E - 0 3  
1 . 5 E - 0 2  
1 . 9 E - 0 2  
2 . 1 E - 0 2  
1 .9E-02 
2.OE-02 
2 . O E - 0 2  
1 .2E-02 
8 .4E-03 

5.OE-03 
5 .2E-03 
5 .8E-03 
1 .OE-02 
1 .OE-02 
6.9E.03 
4.6E-03 
5 . 7 E - 0 3  
1 .5E-02 
1 .9E-02 
2.OE-02 
1 . 8 E - 0 2  
2.OE-02 
1 .9E-02 
1 . 2 E - 0 2  
8 . 1 E - 0 3  

4 .5E-03 
4.7E- 03 
5 .3E-03 
9 .2E-03 
9 .4E-03 
6 .2E-03 
4 .2E-03 
5.1E-03 
1.4E-02 
1.7E-02 
1 .8E-02 
1.7E-02 
1.8E-02 
1.7E-02 
1 .OE-02 
7.4E-03 
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iNDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  1374 1643 2013 1916 2622 2247 . 2239 

N 9.6E - 08 
NNW 1.OE-07 

NW l . l E - 0 7  
W N W  2.OE-07 

W 2.OE-07 
wsw 1 . 3 E - 0 7  

sw 8 .7E-08 
ssw 1 . 1 E - 0 7  

S 2 .4E-07 
S S E  3 .7E-07 

SE 3 .9E-07 
ESE 3 .6E-07 

E 3 .8E-07 
ENE 3.8E - 0 7  

N E  2 .3E-07 
NNE 1 . 6 E - 0 7  

7 . 2 ~ - o a  ~ . z E - o ~  
7 . 5 E - 0 8  5 . 4 E - 0 8  
8 . 4 E - 0 8  6 .OE-08 
1 . 5 E - 0 7  l . l E - 0 7  
1 . 5 E - 0 7  l . l E - 0 7  
9 . 9 E - 0 8  7:1E-08 
6 . 5 ~ - 0 8  4 . 7 ~ - o a  
8 .1E-08 5 . 9 E - 0 8  
2.1E-07 1 . 7 E - 0 7  
2 .8E-07 2.OE-07 
3.OE-07 2 . 1 E - 0 7  
2.7E-07 1 . 9 E - 0 7  
2.9E-07 2 .1E-07 
2 - 8 E - 0 7  2.OE-07 
1.7E-07 1 .2E-07 
1 - 2 E - 0 7  8 . 5 E - 0 8  

5 . 6 E - 0 8  3 .4E-08 
5 . 8 E - 0 8  3 . 5 E - 0 8  
6 . 5 E - 0 8  3 .9E-08 
l . l E - 0 7  6 . 8 E - 0 8  
1 .2E-07 7.OE-08 
7 . 7 E - 0 8  4 . 6 E - 0 8  
5 .1E-08 3 .1E-08 
6 .4E-08 3 .8E-08 
1 .8E-07 1 . 3 E - 0 7  
2 .2E-07 1 .3E-07 
2 .3E-07 1 .4E-07 
2.1E-07 1 .3E-07 
2 .2E-07 1 .3E-07 
2.2E-07 1 .3E-07 
i . 3 ~ - 0 7  7 . a ~ - o 8  
g . z ~ - o a  5 . 5 ~ - 0 8  

4 . 3 ~ - 0 8  4 . 4 ~ - o a  
4 . 5 E - 0 8  4 .5E-08 
5 . 1 E - 0 8  5 . 1 E - 0 8  
8 . 8 E - 0 8  8 . 9 E - 0 8  
9.OE-08 9 . 1 E - 0 8  
6.OE-08 6.OE-08 
4.OE-08 4.OE-08 
4 . 9 E - 0 8  4 .9E-08 
1 . 5 E - 0 7  1.5E-07 
1 . 7 E - 0 7  1 .7E-07 
1 . 8 E - 0 7  1.8E-07 
1 . 6 E - 0 7  1.6E-07 
1 .7E-07 1 .7E-07 
1 . 7 E - 0 7  1.7E-07 
1.OE-07 1.OE-07 
7 . 1 E - 0 8  7 .1E-08 

D i s t a n c e  ( m )  

D i r e c t i o n  1735 1411 2347 2415 1802 2307 1654 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
N N E  

6 .6E-08 9 .2E-08 4.OE-08 3 . 9 E - 0 8  6 . 2 E - 0 8  
6 . 9 ~ - 0 8  9 . 6 ~ - o a  4 . 2 ~ - 0 8  ~ . o E - o ~  6 . 4 ~ - 0 8  

i . 4 ~ - 0 7  ~ ~ - 0 7  ~ . z E - o ~  7 . 9 ~ - 0 8  i . 3 ~ - 0 7  
i . 4 ~ - 0 7  i . 9 ~ - 0 7  8 . 4 ~ - 0 8  ~ . o E - o ~  ~ ~ - 0 7  

~ . o E - o ~  8 . 3 ~ - 0 8  3 . 7 ~ - 0 8  ~ S E - O ~  5 . 6 ~ - 0 8  

7 .7E-08 1.l .E-07 4 . 7 E - 0 8  4 . 5 E - 0 8  7 .2E-08 

9 . 1 E - 0 8  1 .3E-07 5 .6E-08 5 . 3 E - 0 8  8.6E-08 

7 .5E-08 1.OE-07 4 . 6 E - 0 8  4 . 4 E - 0 8  7.OE-08 
2.OE-07 2 .3E-07 1 .4E-07 1 .4E-07 1 .9E-07 
2 .5E-07 3 . 5 E - 0 7  1 . 6 E - 0 7  1 .5E-07 2.4E-07 
2 .7E-07 3 . 8 E - 0 7  1 . 7 E - 3 7  1 . 6 E - 0 7  2.5E-07 
2 . 5 E - 0 7  3 . 4 E - 0 7  1 .5E-07 1 .4E-07 2 .3E-07 
2 . 6 E - 0 7  3 :7E-07 1 . 6 E - 0 7  1 .5E-07 2 .5E-07 
2 . 6 E - 0 7  3 .6E-07 1 . 6 E - 0 7  1 .5E-07 2.4E-07 
1 . 5 E - 0 7  2 .2E-07 9 . 4 E - 0 8  9.OE-08 1 .5E-07 
l . l E - 0 7  1 .5E-07 6 . 6 E - 0 8  6 . 3 E - 0 8  1.OE-07 

4 . 2 E - 0 8  7 .1E-08 
4 . 3 E - 0 8  7 .4E-08 
4 . a ~ - o 8  8 . 3 ~ - 0 8  
8 . 5 E - 0 8  1.5E-07 
8 . 7 E - 0 8  1 .5E-07 
5 . 7 E - 0 8  9 .8E-08 
3 . 8 E - 0 8  6.5E-08 
4 . 7 E - 0 8  8 . 1 E - 0 8  
1 . 5 E - 0 7  2.1E-07 
1 . 6 E - 0 7  2 .7E-07 
1 . 7 E - 0 7  2.9E-07 
1 .6E-07 2 .7E-07 
1 . 6 E - 0 7  2.8E-07 
1 .6E-07 2.8E-07 
9 . 7 E - 0 8  1 .7E-07 
6 . 8 E - 0 8  1.2E-07 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(All  Radionucl ides  a n d  P a t h w a y s )  

Distance (in) 

Direct ion 1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

5 . 3 E - 0 8  4 .9E-08 5.1E-08 6 . 4 E - 0 8  6 .2E-08 5 .6E-08 
5 . 5 E - 0 8  5.l .E-08 5 . 3 E - 0 8  6 . 7 E - 0 8  6 .5E-08 5 . 8 E - 0 8  
6 . 1 E - 0 8  5 .7E-08 5 . 9 E - 0 8  7 .5E-08 7.3E-08 6 . 6 E - 0 8  
l . l E - 0 7  1.OE-07 !.OE-07 1 .3E-07 1 . 3 E - 0 7 '  1 . 2 E - 0 7  
l . l E - 0 7  1.OE-07 1 . l E - 0 7  1 .3E-07 1 .3E-07 1 . 2 E - 0 7  
7 . 2 ~ - 0 8  6 . 7 ~ - o a  7.OE-08 8 . 8 ~ - 0 8  8 . 6 ~ - 0 8  7 . 8 ~ - 0 8  
4 .8E-08 4 . 5 E - 0 8  4 . 6 E - 0 8  5 .8E-08 5 .7E-08 5 .1E-08 
6.OE-08 5.6E-08 5 . 8 E - 0 8  7 . 3 E - 0 8  7 .1E-08 6 . 4 E - 0 8  
1 .7E-07 1.6E-07 1 .7E-07 1 .9E-07 1 .9E-07 1 . 8 E - 0 7  
2.OE-07 1.9E-07 2.OE-07 2 . 5 E - 0 7  2 .4E-07 2 . 2 E - 0 7  
2 .2E-07 2.OE-07 2 .1E-07 2 .6E-07 2 .6E-07 2 . 3 E - 0 7  
2.OE-07 1 . 8 E - 0 7  1 .9E-07 2 .4E-07 2 .3E-07 2 . 1 E - 0 7  
2 .1E-07 1 .9E-07 2.OE-07 2 .6E-07 2 .5E-07 2 .2E-07 
2.OE-07 1 .9E-07 2.OE-07 2 .5E-07 2 . 4 E - 0 7  2 .2E-07 
1 .2E-07 l . l E - 0 7  1 . 2 E - 0 7  1 .5E-07 1.5E-07 1 . 3 E - 0 7  
8 . 6 E - 0 8  8.OE-08 8 . 3 E - 0 8  l . l E - 0 7  1.OE-07 9 . 2 E - 0 8  



C A P 8 8 - P C 

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
May 1, 1995 12:49 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

1 .31E-05 

A t  T h i s  L o c a t i o n :  924 M e t e r s  West 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: C o o l i n g  Tower 

D a t a s e t  Name: 94-COOLWTR(II-G1 
D a t a s e t  D a t e :  May 1. 1995 1 2 : 2 1  a m  

Wind F i 1 e: WNDFI LES\WIND94. WND 



May 1, 1995 12:49 am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  924 M e t e r s .  N e s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 . 6 5 E - 1 0  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
Equi Va l  e n t  

(mrem/y 1 

G O N A D S  
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

7 . 3 2 E - 0 8  
8 . 3 0 E -  08  
1 . 7 5 E - 0 6  
9 . 5 8 E - 0 5  
7 . 1 3 E - 0 8  
2 . 4 4 E - 0 5  
2 . 0 7 E - 0 6  

1 . 3 1 E - 0 5  

S Y N O P S I S  
Page 1 



. 

. .  

May 1, 1995 12:49 an 

Nuc l  i de 

U - 2 3 4  
U - 2 3 5  
U - 236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

C 1  a s s  

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

ZADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S i z e  

1 .00  
1 . o o  
1 . o o  
1 . o o  
1 . o o  
1.00 
1 . o o  
1 . 0 0  
1 . o o  
1 . o o  

S o u r c e  
$1 

C i  / y  
TOTAL 
C i  l y  

2 . 4 E - 0 7  
1 . 3 E - 0 8  
a . 8 ~ - 0 9  

~ J E - I O  

3 . 2 E - 0 7  
2 .2E-10 

9 . 1 E - 0 9  
6 . 4 E -  10 
1 .4E-09 
i . 4 E - 0 6  

2.4E-07 
1 .3E-08 
8.8E-09 
3 .2E-07 
2.2E-10 
a.  7 ~ 4 0  
9 . 1 E - 0 9  
6 . 4 E -  10 
1.4E-09 ' 

1 .4E-06 

SY N O P S I  S 
Page 2 

SITE INFORMATION 

Tempera ture :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 m 



May 1, 1995 12:49 a m  

S O U R C E  INFORMATION 

Source Number: 1 

SY NOPS 1 S 
Page 3 

0 

Stack  H e i g h t  ( m ) :  14.00 
D iameter  ( m ) :  8 .69  

Plume R i s e  
Momentum ( m / s ) :  7.16E+00 
( E x i t  V e l o c i t y )  

2,GRI CULTURAL D A T A  

Vegetab l  e M i l  k Meat 

F r a c t i o n  Home Produced:  0.700 0.399 0.442 
F r a c t i o n  From Assessment Area:  0 .300 0 . 6 0 1  0 .558 

F r a c t i o n  Impor ted :  0.000 0.000 0 .000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

D I S T A N C E S  U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

948 924 1778 1520  1287 1218 1385 1462 1496 1639 
1634 1630 1519 1506 2068 1538 1189 1161 1460 1374 
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V e r s i o n  1 . 0 0  

' C l e a n  A i r  A c t  Assessment  Package  - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
May 1, 1995 12 :49  am 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 NESHAP D e m o n s t r a t i o n  
LOCATION: C o o l i n g  Tower 

D a t a s e t  Name: 94-COOLWTR(II-G1 
D a t a s e t  D a t e :  May 1, 1995 1 2 : 2 1  a m  

M i n d  F i l e :  WNDFILES\WIND94.WND 



May 1, 1995 1 2 : 4 9  a m  

ORGAN D O S E  E Q U I V A L E N T  SUMMARY 

Organ 

GONADS 
B R E A S T  
R MAR 
L U N G S  
T H  Y RO I D 
E N D O S T  
RMNDR 

E F F E C  

S e l  e c t e d  
I n d i  v i dua l  

(mrem/y) 

7 . 3 2 E - 0 8  
8 . 3 0 E -  08 
1 . 7 5 E - 0 6  
9 . 5 8 E - 0 5  
7 . 1 3 E - 0 8  
2 . 4 4 E - 0 5  
2 . 0 7 E - 0 6  

1 . 3 1 E - 0 5  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

I N G E S T  I O N  
I N H A L A T I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I N T E R N A L  
E X T E R N A L  

T O T A L  

1 . 5 0 E - 0 6  
1 . 1 6 E - 0 5  
1 . 1 6 E - 1 2  
1 . 3 9 E - 0 8  
1 . 3 1 E - 0 5  
1 . 3 9 E - 0 8  

1 . 3 1 E - 0 5  

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA-226 
RA - 228  
TH - 2 2 8  
TH-230 
TH-232  
TH-234 

TOTAL 

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

5 . 5 6 E - 0 6  
2 . 8 8 E - 0 7  
1 . 9 3 E - 0 7  
6 . 5 5 E - 0 6  
9 . 9 7 E -  10 
1 . 7 6 E - 0 9  
3 . 6 3 E - 0 7  
2 . 5 7 E - 0 8  
8 . 2 0 E - 0 8  
2 . 7 5 E - 0 8  

1 . 3 1 E - 0 5  

7 2 0 6  

SUMMARY 
Page 2 



C a n c e r  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOW EL. 
L IVER 
PANCREAS 
URINARY 
OTHER 

C A N C E R  RISK SUMMARY 

TOTAL 

P a t h w a y  

Se'l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 . 9 8 E -  12 
1 .30E-  12 
1 . 6 3 E -  1 4  
1 . 8 4 E -  1 3  
1 . 5 7 E -  10 
1 . 2 7 E -  13  
3 . 6 4 E - 1 3  
1 . 1 0 E -  13  
7 . 2 0 E -  1 4  
4 . .36E-12 
8 . 8 0 E - 1 4  

1 .65E-  10 

PATHWAY RISK SUMMARY 

INGESTION 
I NHA LAT I ON 
A I R  IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

8 .08E - 12 
1 . 5 7 E - 1 0  
2 .58E - 1 7  
3 . 1 9 E -  1 3  
1 .65E-  10 
3 . 1 9 E - 1 3  

1 . 6 5 E -  10 

SUMMARY 
Page 3 
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N u c l  i d e  

U - 2 3 4  
U - 235 
U - 236 
U - 238 
RA-226 
RA-228 
TH-228  
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE RISK SUMMARY 

Se1 e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

6 .87E-11  
3.69E- 12 
2.39E- 12 
8 . 1 9 E - 1 1  
1 . 0 3 E - 1 4  
1 .57E-  1 4  
7 .24E-12  
2.09E- 13 
4.60E- 13 
6 .61E-13  

1 . 6 5 E - 1 0  

SUMMARY 
Page 4 



May 1. 1995 12 :49  an 

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrern/y) 
( A 1  1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( rn)  
~~ 

D i  r e c t i  on 9 4 8  924 1778 1520 1287 1218 1385 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

3.6f-06 
2 . 8 E - 0 6  
2 . 2 E - 0 6  
4 . 7 E - 0 6  
1 . 3 E - 0 5  

6.OE-06 
4 . 7 E - 0 6  
3 . 6 E - 0 6  
8.OE-06 
1 .OE-05 
1 . 1 E - 0 5  
1 .OE-05 
1 . 3 E - 0 5  
1 . 2 E - 0 5  
6 . 3 E - 0 6  

a .  4 ~ - 0 6  

3.6E-06 
2 . 8 E - 0 6  
2 . 2 E - 0 6  
4 . 7 E - 0 6  
i . 3 E - 0 5  
8 . 4 E - 0 6  
6 . 1 E - 0 6  
4 . 8 E - 0 6  
3 . 6 E - 0 6  
8 . 1 E - 0 6  

1 , 1 E - 0 5  
1 . 1 E - 0 5  
1 . 3 E - 0 5  
1 .2E-05 
6 . 3 E - 0 6  

i .  1 E - 0 5  

3.OE-06 
2.4E-06 
1 .8E-06 
3 . 6 E - 0 6  
8 .  a ~ - o 6  
5 .6E-06 
3.5E-06 
2 .9E-06 
2 . a ~ - o 6  
5.4E-06 
6 .6E-06 
7 .8E-06 
6.9E-06 
9 . 6 E - 0 6  
~ S E - O ~  
5 .2E-06 

3 . 3 E - 0 6  
2 . 6 E - 0 6  
1 . 9 E - 0 6  
3 . 9 E - 0 6  
9 . 9 E - 0 6  
6 . 4 E - 0 6  
4.OE-06 
3 . 3 E - 0 6  
3 . 1 E - 0 6  
6.OE-06 
7 . 5 E - 0 6  

7 . 7 E - 0 6  
1.OE-05 
9 . 5 E - 0 6  
5 . 6 E - 0 6  

a . 7 ~ - 0 6  

3 . 5 E - 0 6  
2.7E-06 
2.1E-06 
4 .2E-06 
l . l E - 0 5  
7 . 2 E - 0 6  
4 . 7 E - 0 6  
3 . 8 E - 0 6  
3 . 4 E - 0 6  
6 . 7 E - 0 6  
8 . 5 E - 0 6  
9 . 7 E - 0 6  
8 . 6 E - 0 6  
1 . 1 E - 0 5  
1.OE-05 
6.OE-06 

3 . 5 E - 0 6  
2 .7E-06 
2 . 1 E - 0 6  
4 . 3 E - 0 6  
1 . 2 E - 0 5  
7.5E- 06 
4 . 9 E - 0 6  
4.OE-06 
3 . 5 E - 0 6  
6 . 9 E - 0 6  
8 . 9 E - 0 6  
1.OE-05 
9.OE-06 
1 . 2 E - 0 5  
1 .1E-05 
6 . 1 E - 0 6  

3 .4E-06 
2 .6E-06 
2.OE-06 
4 .1E-06 
1 . 1 E - 0 5  

4 .4E-06 
3 .6E-06 
3 .3E-06 
6 .4E-06 
8 .1E-06 
9 .2E-06 

6 . a ~ - o 6  

a .  Z E  - 0 6  
l . l E - 0 5  
1 .OE-05 
5 . 9 E - 0 6  

D i s t a n c e  (rn)  

’’ D i r e c t i o n  1462 1496 1639 1634 1630 1519 1506 

N 3 . 3 E - 0 6  3 . 3 E - 0 6  3 . l E - 0 6  3 . 1 E - 0 6  3 . 1 E - 0 6  3.3E-06 3 . 3 E - 0 6  
NNW 2 . 6 E - 0 6  2 . 6 E - 0 6  2 .5E-06 2 . 5 E - 0 6  2 . 5 E - 0 6  2 .6E-06 2 .6E-06 ’ 

NW 2.OE-06 2.OE-06 1.9E-06 1 . 9 E - 0 6  1 .9E-06 1 .9E-06 1 . 9 E - 0 6  
W N W  4 .OE-06 3 . 9 E - 0 6  3 .7E-06 3 . 8 E - 0 6  3 . 8 E - 0 6  3 . 9 E - 0 6  3 . 9 E - 0 6  

W 1 .OE-05 1.OE-05 9 . 3 E - 0 6  9 . 4 E - 0 6  9 . 4 E - 0 6  9 . 9 E - 0 6  1.OE-05 
w s w  6 . 6 E - 0 6  6 . 5 E - 0 6  6.OE-06 6.OE-06 6.OE-06 6 .4E-06 6 .4E-06 

sw 4 . 2 E - 0 6  4 . 1 E - 0 6  3 . 8 E - 0 6  3 .8E-06 3 . 8 E - 0 6  4.OE-06 4 . 1 E - 0 6  
ssw 

S 
SSE 6 . 2 E - 0 6  6 . 1 E - 0 6  5 .7E-06 5 . 7 E - 0 6  5 .7E-06 6.OE-06 6.OE-06 

SE 7 . 7 E - 0 6  7 . 6 E - 0 6  7 .1E-06 7 . 1 E - 0 6  7 . 1 E - 0 6  7 .5E-06 7 . 6 E - 0 6  
ESE 8 . 9 ~ - 0 6  8 . a ~ - o 6  8 . 3 ~ - 0 6  8 . 3 ~ - 0 6  8 . 3 ~ - 0 6  8 . 7 ~ - 0 6  8 . 7 ~ - 0 6  

E 7 . 9 ~ - 0 6  7 . a ~ - o 6  7 . 3 ~ - 0 6  7 . 3 ~ - 0 6  7 . 3 ~ - 0 6  7 . 7 ~ - 0 6  7 . a ~ - o 6  
ENE l . l E - 0 5  l . l E - 0 5  1.OE-05 1.OE-05 1.OE-05 1.OE-05 1.OE-05 

N E  9 . 8 E - 0 6  9 .6E-06 9 . 1 E - 0 6  9 . 1 E - 0 6  9 . 1 E - 0 6  9 .5E-06 9 . 6 E - 0 6  
N N E  5 . 7 E - 0 6  5 . 7 E - 0 6  5 .4E-06 5 . 4 E - 0 6  5 .4E-06 5 . 6 E - 0 6  5 . 7 E - 0 6  



May 1, 1995 12:49 a m  

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y )  
( A l l  R a d i o n u c l  i d e s  and P a t h w a y s )  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  2068 1538 1189 1 1 6 1  1460 1374  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

2 . 7 E - 0 6  
2 . 3 E - 0 6  
1 . 7 E - 0 6  
3 . 3 E - 0 6  
7 . 7 E - 0 6  
4 . 9 E - 0 6  
3.OE-06 
2 . 6 E - 0 6  
2 . 5 E - 0 6  
4.8E.06 
5 . 9 E - 0 6  
6 . 9 E - 0 6  
6 . 3 E - 0 6  
8 . 7 E - 0 6  
7 .6E-06  
4 . 7 E - 0 6  

3 .2E-06  
2 . 5 E - 0 6  
1 . 9 E - 0 6  
3 .9E-06  
9 . 8 E - 0 6  
6 . 3 E - 0 6  
4.OE-06 
3 . 3 E - 0 6  
3 . 1 E - 0 6  
5.9E-06 
7 . 5 E - 0 6  
8 . 6 E - 0 6  
7 .6E-06  
1 .OE-05 
9 . A E - 06 
5 .6E-06  

3 . 6 E - 0 6  
2 . 7 E - 0 6  
2 . 1 E - 0 6  
J . 4 E - 0 6  
1 . 2 E - 0 5  
7 . 6 E - 0 6  
5.OE-06 
4.OE-06 
3 .5E-06  
7 .1E-06  
9.OE-06 
1.OE-05 
9 . 1 E - 0 6  
1 . 2 E - 0 5  
1 . 1 E - 0 5  
6 . 2 E - 0 6  

3 . 6 E - 0 6  
2 . 8 E - 0 6  
2 . 1 E - 0 6  
4 . 4 E - 0 6  
1 . 2 E - 0 5  
7 . 7 E - 0 6  
5 . 1 E - 0 6  
4 . 1 E - 0 6  
3 . 5 E - 0 6  
7 . 2 E - 0 6  
9 . 2 E - 0 6  
1.OE-05 
9 . 2 E - 0 6  
1 . 2 E - 0 5  
1 . 1 E - 0 5  
6 . 2 E - 0 6  

3 .3E-06  
2 . 6 E - 0 6  
2.OE-06 
4.OE-06 
1 .OE-05 
6 . 6 E - 0 6  
4 .2E-06  
3 .4E-06  
3 .2E-06  
6 . 2 E - 0 6  
7 . 8 E - 0 6  
8 . 9 E - 0 6  
7 .9E-06  
l.lE-05 
9 .8E-06  
5 .7E-06  

3 . 4 E - 0 6  
2 . 6 E - 0 6  
2.OE-06 
4 . 1 E - 0 6  
1 . 1 E - 0 5  
6 . 9 E - 0 6  
4 . 4 E - 0 6  
3 . 6 E - 0 6  
3 . 3 E - 0 6  
6 . 4 E - 0 6  
8 . 1 E - 0 6  
9 . 3 E - 0 6  
8 . 2 E - 0 6  
1 . 1 E - 0 5  
1 .OE-05 
5 . 9 E - 0 6  
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I N D I V I D U A L  L I F E T I M E  R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

D is tance  ( m )  

D i r e c t i o n  9 4 8  9 2 4  1 7 7 8  1 5 2 0  1 2 8 7  1 2 1 8  1 3 8 5  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4 . 3 E - 1 1  4 . 3 E - 1 1  
3 . 2 E - 1 1  3 . 2 E - 1 1  
2 . 4 E - 1 1  2 . 4 E - 1 1  
5 . 5 E - 1 1  5 . 6 E - 1 1  
1 . 6 E - 1 0  1 . 7 E - 1 0  
l . l E - 1 0  l . l E - 1 0  
7 . 4 E - 1 1  7 . 5 E - 1 1  
5 . 7 E - 1 1  5 . 8 E - 1 1  
4 . 1 E - 1 1  4 . 1 E - 1 1  
9 . 6 E - 1 1  9 . 7 E - 1 1  
1 . 3 E - 1 0  1 . 3 E - 1 0  
1 . 4 E - 1 0  1 . 4 E - 1 0  
1 . 3 E - 1 0  1 . 3 E - 1 0  
1 . 6 E - 1 0  1 . 6 E - 1 0  
1 . 5 E - 1 0  1 . 5 E - 1 0  
7 . 8 E - 1 1  7 . 7 E - 1 1  

3 . 6 E - 1 1  3 . 9 E - 1 . 1  4 . 2 E - 1 1  4 . 3 E - 1 1  4 . 1 E - 1 1  
2 . 8 E - 1 1  3 . O E - 1 1  3 . 1 E - 1 1  3 . 2 E - 1 1  3 . 1 E - 1 1  
2 . O E - 1 1  2 . 2 E - 1 1  2 . 3 E - 1 1  2 . 3 E - 1 1  2 . 2 E - 1 1  
4 . 3 E - 1 1  4 . 6 E - 1 1  5 . O E - 1 1  5 . 2 E - 1 1  4 . 9 E - 1 1  
1 . l .E -10  1 . 3 E - 1 0  1 . 4 E - 1 0  1 . 5 E - 1 0  1 . 3 E - 1 0  
7 . O E - 1 1  8 . O E - 1 1  9 . O E - 1 1  9 . 4 E - 1 1  8 . 6 E - 1 1  
4 . 2 E - 1 1  5 . O E - 1 1  5 . 8 E - 1 1  6 . 1 E - 1 1  5 . 4 E - 1 1  
3 . 5 E - 1 1  4 . O E - 1 1  4 . 6 E - 1 1  4 . 8 E - 1 1  4 . 3 E - 1 1  
3 . 2 E - 1 1  3 . 6 E - 1 1  3 . 9 E - 1 1  4 . O E - 1 1  3 . 8 E - 1 1  
6 . 5 E - 1 1  7 . 2 E - 1 1  8 . 1 E - 1 1  8 . 4 E - 1 1  7 . 7 E - 1 1  
8 . 1 E - 1 1  9 . 2 E - 1 1  1 . O E - 1 0  l . l E - 1 0  9 . 9 E - 1 1  
9 . 7 E - 1 1  l . l E - 1 0  1 . 2 E - 1 0  1 . 2 E - 1 0  l . l E - 1 0  
8 . 5 E - 1 1  9 . 4 E - 1 1  l . l E - 1 0  1 . l .E -10  1 . O E - 1 0  
1 . 2 E - 1 0  1 . 3 E - 1 0  1 . 4 E - 1 0  1 . 4 E - 1 0  1 . 4 E - 1 0  
l . l E - 1 0  1 . 2 E - 1 0  1 . 3 E - 1 0  1 . 4 E - 1 0  1 . 3 E - 1 0  
6 . 4 E - 1 1  7 . O E - 1 1  7 . 5 E - 1 1  7 . 6 E - 1 1  7 . 3 E - 1 1  

D is tance  ( m )  

D i  r e c t i  on 1 4 6 2  1 4 9 6  1 6 3 9  1 6 3 4  1 6 3 0  1 5 1 9  1 5 0 6  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4 . O E - 1 1  
3 . O E -  11 
2 . 2 E -  11 
4 . 7 E - 1 1  
1 . 3 E - 1 0  
8 . 2 E - 1 1  
5 . 2 E - 1 1  
4 . 1 E - 1 1  
3 . 7 E - 1 1  
7 . 4 E - 1 1  
9 . 5 E - 1 1  
1 . 1 E - 1 0  
9 . 7 E - 1 1  
1 . 3 E - 1 0  
1 . 2 E - 1 0  
7 . 1 E - 1 1  

4 . O E - 1 1  3 . 8 E - 1 1  
3 . O E - 1 1  2 . 9 E - 1 1  
2 . 2 E - 1 1  2 . 1 E - 1 1  
4 . 7 E - 1 1  4 . 5 E - 1 1  
1 . 3 E - 1 0  1 . 2 E - 1 0  
8 . 1 E - 1 1  7 . 5 E - 1 1  
5 . O E - 1 1  4 . 6 E - 1 1  
4 . O E - 1 1  3 . 7 E - 1 1  
3 . 6 E - 1 1  3 . 4 E - 1 1  
7 . 3 E - 1 1  6 . 9 E - 1 1  
9 . 3 E - 1 1  8 . 7 E - 1 1  
l . l E - 1 0  1 . O E - 1 0  
9 . 5 E - 1 1  9 . O E - 1 1  
1 . 3 E - 1 0  1 . 3 E - 1 0  
1 . 2 E - 1 0  l . l E - 1 0  
7 . O E - 1 1  6 . 7 E - 1 1  

3 . 8 E - 1 1  3 . 8 E - 1 1  3 . 9 E - 1 1  4 . O E - 1 1  
2 . 9 E - 1 1  2 . 9 E - 1 1  3 . O E - 1 1  3 . O E - 1 1  
2 . 1 E - 1 1  2 . 1 E - 1 1  2 . 2 E - 1 1  2 . 2 E - 1 1  
4 . 5 E - 1 1  4 . 5 E - 1 1  4 . 7 E - 1 1  4 . 7 E - 1 1  
1 . 2 E - 1 0  1 .2E-10  1 . 3 E - 1 0  1 . 3 E - I O  
7 . 5 E - 1 1  7 . 5 E - 1 1  8 . O E - 1 1  8 . O E - 1 1  
4 . 6 E - 1 1  4 . 6 E - 3 1  5 . O E - 1 1  5 . O E - 1 1  
3 . 7 E - 1 1  3 . 8 E - 1 1  4 . O E - 1 1  4 . O E - 1 1  
3 . 4 E - 1 1  3 . 5 E - 1 1  3 . 6 E - 1 1  3 . 6 E - 1 1  
6 . 9 E - 1 1  6 . 9 E - 1 1  7 . 2 E - 1 1  7 . 3 E - 1 1  
8 . 7 E - 1 1  8 . 7 E - 1 1  9 . 2 E - 1 1  9 . 3 E - 1 1  
1 . O E - 1 0  1 . O E - 1 0  1 . l E - 1 0  l . l E - 1 0  
9 . O E - 1 1  9 . O E - 1 1  9 . 4 E - 1 1  9 . 5 E - 1 1  
1 . 3 E - 1 0  1 . 3 E - 1 0  1 . 3 E - 1 0  1 . 3 E - 1 0  
l . l E - 1 0  l . l E - 1 0  1 . 2 E - 1 0  1 . 2 E - 1 0  
6 . 7 E - 1 1  6 . 7 E - 1 1  7 . O E - 1 1  7 . O E - 1 1  
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INDIV IDUAL L IFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and  P a t h w a y s ]  

D i s t a n c e  ( m j  

D i  r e c t i  on 2 0 6 8  1 5 3 8  1189  1 1 6 1  1 4 6 0  1 3 7 4  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

NE 
N N-E 

3 . 2 E - 1 1  3 . 9 E - 1 1  4 . 3 E - 1 1  4 . 3 E - 1 1  4 . O E - 1 1  4 . 1 E - 1 1  
2 . 6 E - 1 1  3 . O E - 1 1  3 . 2 E - 1 1  3 , . 2 E - 1 1  3 . O E - 1 1  3 . 1 E - 1 1  
1 .8E-11 . 2 . 1 E - 1 1  2 . 4 E - 1 1  2 . 4 E - 1 1  2 . 2 E - 1 1  2 . 2 E - 1 1  
3 . 9 E - 1 1  4 . 6 E - 1 1  5 . 2 E - 1 1  5 . 3 E - l l  4 . 7 E - 1 1  4 . 9 E - 1 1  
9 . 7 E - 1 1  1 . 2 E - 1 0  1 . 5 E - 1 0  1 . 5 E - 1 0  1 . 3 E - 1 0  1 . 3 E - 1 0  
6 . 1 E - 1 1  7 . 9 E - 1 1  9 . 5 E - 1 1  9 . 6 E - 1 1  8 . 2 E - 1 1  8 . 6 E - 1 1  
3 . 6 E - 1 1  4 . 9 E - 1 1  6 . 2 E - 1 1  6 . 4 E - 1 1  5 . 2 E - 1 1  5 . 5 E - 1 1  
3 . O E - 1 1  3 . 9 E - 1 1  4 . 9 E - 1 1  5 . O E - 1 1  4 . 1 E - 1 1  4 . 4 E - 1 1  
2 . 9 E - 1 1  3 . 6 E - 1 1  4 . O E - 1 1  4 . 1 E - 1 1  3 . 7 E - 1 1  3 . 8 E - 1 1  
5 . 8 E - 1 1  7 . 2 E - 1 1  8 . 5 E - 1 1  8 . 6 E - 1 1  7 . 4 E - 1 1  7 . 8 E - 1 1  
7 . 2 E - 1 1  9 . 1 E - 1 1  l . l E - 1 0  l . l E - 1 0  9 . 5 E - 1 1  1 .OE-10  
8 . 6 E - 1 1  l . l E - 1 0  1 . 3 E - 1 0  1 . 3 E - 1 0  l . l E - 1 0  1 . 2 E - 1 0  
7 . 7 E - 1 1  9 . 4 E - 1 1  l . l E - 1 0  l . l E - 1 0  9 . 7 E - 1 1  1 .OE-10  
l . 1 E - 1 0  1 . 3 E - 1 0  1 . 5 E - 1 0  1 . 5 E - 1 0  1 . 3 E - 1 0  1 . 4 E - I O  
9 . 5 E - 1 1  1 .2E-10  1 . 4 E - 1 0  1 . 4 E - 1 0  1 . 2 E - 1 0  1 . 3 E - 1 0  
5 . 8 E - 1 1  6 . 9 E - 1 1  7 . 6 E - 1 1  7 . 7 E - 1 1  7 . 1 E - 1 1  7 . 3 E - 1 1  



C A P 8 8 - P C  

V e r s i o n  1.00. 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
May 1, 1995 12:49 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

1 . 3 0 E - 0 5  

A t  T h i s  L o c a t i o n :  940 M e t e r s  West 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: C o o l i n g  Tower 

O a t a s e t  Name: 94-COOLWTR(II-G2 
D a t a s e t  D a t e :  May 1, 1995 12:25 am 

Wind F i l e :  WNDFILES\WIND94.WND 



May 1, 1995 12:49 a m  

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  940 M e t e r s  West 
L i f e t i m e  F a t a l  Cancer  R i s k :  1 . 6 4 E - 1 0  

ORGAN D O S E  EQUIVALENT SUMMARY 

Dose 
E q u i  V a l  e n t  

Organ  (mrem/y 1 

GONADS 7 . 0 3 ~ - 0 a  
BREAST a. O O E  - 0 8  
R M A R  1 . 6 7 E - 0 6  
LUNGS 9 . 5 4 E - 0 5  

ENDOST 2 . 3 3 E - 0 5  
RMNDR 1 .98E-06  

THYROID 6.84E -'OB 

EFFEC 1 . 3 0 E - 0 5  

S Y N O P S I S  
Page 1 



May 1 ,  1995 12:49 a m  

N u c l  i .de  C1 a s s  

U - 234 
U - 2 3 5  
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
T H - 2 3 2  
TH-234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S i z e  

Source  
#1 

C i  l y  

1 .00 
1 .oo  
1.00 
1 . oo  
1.00 
1 . 0 0  
1 . 0 0  
1 . o o  
1.00 
1 . oo  

2 .4E-07 
1 . 3 E - 0 8  
8 .8E-09 
3 .2E-07 
2.2E- 10 
8 . 7 E -  10 
9 . 1 E - 0 9  
6 .4E-10 
1 .4E-09 
1 .4E-06 

TOTAL 
C i  / y  

2 .4E-07 
1 . 3 E - 0 8  

3 . 2 E - 0 7  
2.2E-  1 0  
8 . 7 E - 1 0  
9 . 1 E - 0 9  
6 . 4 E - 1 0  
1 . 4 E - 0 9  
1 . 4 E - 0 6  

a . 8 ~ - 0 9  

SITE I N F O R M A T I O N  

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i  p i  t a t  i on : 
M i  x i  ng H e i g h t  : 

98 cm/y 
- 9 5 0  m 

. SYNOPSIS 
Page 2 



May 1, 1995 12:49 a m  

SOURCE INFORMATION 

S o u r c e  Number: 1 

S t a c k  H e i g h t  ( m ) :  14.90 
D i a m e t e r  ( m ) :  8 . 6 9  

Plume R i s e  
Momentum ( m / s ) :  7.16E+00 
( E x i t  Ve l  o c i  t y  1 

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k M e a t  

F r a c t i o n  Home P r o d u c e d :  0 .700 0.399 0 . 4 4 2  
F r a c t i o n  From Assessmen t  A r e a :  0 . 3 0 0  0 .601 0 . 5 5 8  

F r a c t i o n  I m p o r t e d :  0 . 0 0 0  0.000 0 . 0 0 0  

S Y N O P S I S  
Page 3 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  run.  
D e f a u l t  V a l u e s  used .  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

940 1277 2087 1792 2376 2453 2418 1383 1597 2132 
2191 1456 2512 1 5 4 5  1 7 7 6  1871 1830 2121 2150 1485 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
May 1. 1995 12:49 a m  

F a c i l i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 
A d d r e s s :  ? . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
L O C A T I O N :  C o o l i n g  Tower 

D a t a s e t  Name: 94-COOLWTR(II-G2 
D a t a s e t  D a t e :  May 1 .  1995 12:25 a m  

Wind F i  1 e: WNDFI  LES\WIND94 .WND 



May 1, 1995 12:49 a m  

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I nd i v i dua 1 

(mrem/y)  

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
R M N D R  

EFFEC 

7 .03E-08 
8 .00E-08 
1.67E-06 
9 . 5 4 E - 0 5  
6 .84E-08 
2 . 3 3 E - 0 5  
1.98E - 06 

1 .30E-05 

S U M M A R Y  
Page 1 

PATHWAY EFFECTIVE D O S E  E Q U I V A L E N T  SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i dua 1 

(mrem/y 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
E X T E  RNA L 

1.43E-D6 
1 .15E-05 
1.16E- 12 
1.37E - 08 
1 . 3 0 E - 0 5  
1 . 3 7 E - 0 8  

TOTAL 1.30E - 05 



. 

May 1,  1 9 9 5  12 :49  an 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

S e l e c t e d  
I n d i  v i  d u a l  

(mrernly 1 

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA-226 
RA-228 
TH - 2 2 8  
TH - 230  
TH - 232  
TH-234  

TOTAL 

5 . 5 1 E - 0 6  
2 . 8 5 E -  07 
1 . 9 1 E - 0 7  
6 .49E - 06 
9 .63E-  10 
1 . 6 9 E - 0 9  
3 . 6 1 E - 0 7  
2 . 5 6 E - 0 8  
8 . 1 7 E - 0 8  
2 . 6 5 E - 0 8  

1 . 3 0 E - 0 5  

SUMMARY 
Page 2 
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C a n c e r  

LEUKEMIA 
B O N E  
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
L IVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

C A N C E R  R I S K  SUMMARY 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 . 8 9 E -  12 
1 . 2 4 E -  12 
1 . 5 7 E -  1 4  
1 . 7 9 E -  13 
1 . 5 6 E -  10 
1 . 2 2 E -  1 3  
3 . 4 9 E -  13 
1 . 0 6 E -  13 

' 6 . 9 3 E - 1 4  
4 . 1 5 E -  12 
8 . 4 7 E - 1 4  

1 . 6 4 E -  10 

PATHWAY RISK SUMMARY 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

P a t h w a y  F a t a l  C a n c e r  R i s k  

INGESTION 7 . 6 8 E -  12 
I N HA LAT I O N  1 . 5 6 E -  10 
A I R  IMMERSION 2 . 5 7 E -  1 7  
GROUND SURFACE 3 . 1 5 E -  13 
INTERNAL 1 . 6 4 E -  10 
EXTERNAL 3 . 1 5 E -  13 

SUMMARY 
Page 2 

TOTAL 1 . 6 4 E -  10 



May 1 ,  1 9 9 5  1 2 : 4 9  a m  

N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
R A  - 226  
R A  - 228  
TH - 228 
TH - 230 
TH - 232  
TH - 234  

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l  e c t  ed I nd i v i dua 1 
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

6 . 8 3 E -  11 
3 . 6 7 E - 1 2  
2 .37E-  12  
8 . 1 4 E - 1 1  
1 . 0 1 E - 1 4  
1 . 5 2 E -  14  
7 . 2 2 E -  1 2  
2 . 0 8 E - 1 3  
4 .58E-  13 
6 .49E-  13  

1 . 6 4 E -  10 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE ( m r e m / y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

~ ~ 

D i s t a n c e  (m) 

D i  r e c t i  on 940 1277 2087 1792 2376 2453 2418 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

3 . 6 E - 0 6  
2 . 8 E - 0 6  
2 . 2 E - 0 6  
4 . 7 E - 0 6  
1 . 3 E - 0 5  
8 . 4 E - 0 6  
5 . 9 E - 0 6  
4 . 7 E - 0 6  
3 . 6 E - 0 6  
8 .OE-06 
1.OE-05 
1 . 1 E - 0 5  
1.OE-05 
1 . 3 E - 0 5  
1 . 2 E - 0 5  
6.2E-06 

3 . 4 E - 0 6  
2.6E-06 
2.OE-06 
4 . 2 E - 0 6  
i . 1 E - 0 5  
7 . 2 E - 0 6  
4 . 7 E - 0 6  
3 . 8 E - 0 6  
3 . 3 E - 0 6  
6 . 7 E - 0 6  
8 . 5 E - 0 6  
9 . 6 E - 0 6  
8 . 6 E - 0 6  
1 . 1 E - 0 5  
1 .OE-05 
6.OE-06 

2.6E-06 
2 .2E-06 
1 .6E-06 
3 .2E-06 
7 .6E-06 
4 .8E-06 
2.9E-06 
2.5E-06 
2 . 4 E - 0 6  
4 .7E-06 
5 .8E-06 
6.8E-06 
6.2E-06 
8 . 6 E - 0 6  
7 .5E-06 
4 .6E-06 

2 .9E-06 
2 . 3 E - 0 6  
1 . 7 E - 0 6  
3 .5E-06 
8 . 6 E - 0 6  
5 . 5 E - 0 6  
3 .4E-06 
2 . 8 E - 0 6  
2 .7E-06 
5 . 3 E - 0 6  
6 . 5 E - 0 6  
7.7E-06 
6 .8E-06 
9 . 5 E - 0 6  
8 . 4 E - 0 6  
5 .1E-06 

2 . 4 E - 0 6  
2.OE-06 
1 .5E-06 
2 .9E-06 
6 . 7 E - 0 6  
4 . 2 E - 0 6  
2 .5E-06 
2 .2E-06 
2 . 2 E - 0 6  
4 . 2 E - 0 6  
5 . 2 E - 0 6  
6 .1E-06 
5.6-E-06 
7 .8E-06 
6 . 7 E - 0 6  
4 . 1 E - 0 6  

2 . 3 E - 0 6  
2 .OE-06 
1 . 5 E - 0 6  
2 . 9 E - 0 6  
6 . 5 E - 0 6  
4.1E-06 
2 . 4 E - 0 6  
2 . 1 E - 0 6  
2 . 1 5 0 6  
4 . 1 E - 0 6  
5.OE-06 
5 . 9 E - 0 6  
5 . 5 E - 0 6  
7 . 6 E - 0 6  
6 . 5 E - 0 6  
4.OE-06 

2.3E-06 
2.OE-06 
1 . 5 E - 0 6  
2 .9E-06 
6 . 6 E - 0 6  
4 . 1 E - 0 6  
2 . 5 E - 0 6  
2 . 2 E - 0 6  
2.1E-06 
4 . 2 E - 0 6  
5.1E-06 
6.OE-06 
5.6E-06 
7 .7E-06 
6 . 5 E - 0 6  
4 . 1 E - 0 6  

D i s t a n c e  (m) 
~ ____ _____ ~~~ 

D i r e c t i o n  1383 1597 2132 2191 1456 2512 1545 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

3 . 3 E - 0 6  
2.6E-06 
2.OE-06 
4.OE-06 
1 . 1 E - 0 5  
6 . 8 E - 0 6  
4 . 3 E - 0 6  
3 . 5 E - 0 6  
3 . 2 E - 0 6  
6 . 3 E - 0 6  
8.OE-06 
9.2E - 0 6  
8 . 2 E - 0 6  
1 . 1 E - 0 5  
1 .OE-05 
5 .8E-06 

3 . 1 E - 0 6  
2 . 5 E - 0 6  
1 . 8 E - 0 6  
3 . 7 E - 0 6  
9 . 5 E - 0 6  
6 . 1 E - 0 6  
3 . 8 E - 0 6  
3 . 1 E - 0 6  
3 .OE-06 
5 . 7 E - 0 6  
7.2E-06 

7 . 4 E - 0 6  
8 . 3 E - 0 6  

1.OE-05 
9 . 2 E - 0 6  
5 .4E-06 

2.6E-06 
2 .2E-06 
1 .6E-06 
3 .1E-06 
7 .4E-06 
4 .7E-06 
2 .8E-06 
2.4E- 06 
2 . 4 E - 0 6  
4 .6E-06 
5 . 7 E - 0 6  

2 .5E-06 
2 . 1 E - 0 6  
1 . 6 E - 0 6  
3 . 1 E - 0 6  
7 . 2 E - 0 6  
4 .6E-06 
2 . 7 E - 0 6  
2 . 4 E - 0 6  
2 .3E-06 
4 .5E-06 
5 . 5 E - 0 6  

7 .3E-06 
4 . 5 E - 0 6  

7.2E - 0 6  
4 . 4 E - 0 6  

1 .9E-06 
3 .9E-06 
1.OE-05 
6 .5E-06 
4 . 1 E - 0 6  
3 .4E-06 
3 .1E-06 
6 . 1 E - 0 6  
7 . 7 E - 0 6  
8 . 9 E - 0 6  
7 . 9 E - 0 6  
1 . 1 E - 0 5  
9 . 7 E - 0 6  
5 . 7 E - 0 6  

2 . 2 E - 0 6  
2.OE-06 
1 . 4 E - 0 6  

2 . 4 E - 0 6  
2 . 1 E - 0 6  
2 .1E-06 
4 .OE-06 
4 . 9 E - 0 6  
5 . 8 E - 0 6  
5 . 4 E - 0 6  
7 . 5 E - 0 6  
6 . 3 E - 0 6  
3 . 9 E - 0 6 '  

3 .2E-06 
2 . 5 E - 0 6  

6 .2E-06 
3 . 9 E - 0 6  
3 . 2 E - 0 6  
3.OE-06 
5 . 9 E - 0 6  

8 . 5 E - 0 6  
7 . 6 E - 0 6  
1.OE-05 
9 . 4 E - 0 6  
5 . 5 E - 0 6  

7 .4E-06 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i r e c t i o n  1776 1871 1830 2121 2150 1485 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

N E  
NNE 

2 . 9 E - 0 6  
2 .4E-06 
1.7E-06 
3 .  5 E - 0 6  
8 . 7 E - 0 6  
5 . 6 E - 0 6  
3 . 4 E - 0 6  
2 . 8 E - 0 6  
2 . 8 E - 0 6  
5 . 3 E - 0 6  
6 . 6 E - 0 6  
7 . 7 E - 0 6  
6 . 9 E - 0 6  
9 .  5 E - 0 6  
8 . 5 E - 0 6  
5 . 1 E - 0 6  

2 .8E-06 2 .9E-06 
2.3E-06 2 . 3 E - 0 6  

3 . 4 E - 0 6  3 . 5 E - 0 6  
8 . 3 E - 0 6  8 . 5 E - 0 6  
5 .3E-06 5 .4E-06 
3 . 2 E - 0 6  3 . 3 E - 0 6  
2 . 7 E - 0 6  2 . 8 E - 0 6  
2.6E-06 2 . 7 E - 0 6  
5 .1E-06 5 .2E-06 
6 . 3 E - 0 6  6 .4E-06 
7 .4E-06 7 . 6 E - 0 6  
6 . 6 E - 0 6  6 . 7 E - 0 6  
9 .3E-06 , 9.4E-06 
8 .2E-06 8 .3E-06 
4 . 9 E - 0 6  5.OE-06 

2 . 6 E - 0 6  
2 . 2 E - 0 6  
1 . 6 E - 0 6  
3 . 2 E - 0 6  
7 . 4 E - 0 6  
4 . 7 E - 0 6  
2.8E-06 
2 .4E-06 
2 . 4 E - 0 6  
4 . 6 E - 0 6  
5 . 7 E - 0 6  
6 . 7 E - 0 6  
6 . 1 E - 0 6  
8 . 5 E - 0 6  
7 . 4 E - 0 6  
4 . 5 E - 0 6  

2 .6E-06 
2 .1E-06 
1 .6E-06 
3 . 1 E - 0 6  
7 .4E-06 
4 .  J E - 0 6  
2.8E-06 
2 .4E-06 
2 .4E-06 
4 . 6 E - 0 6  
5 .6E-06 
6 .6E-06 
6.OE-06 
8 . 4 E - 0 6  
7 . 3 E - 0 6  
4 . 5 E - 0 6  

3 . 2 E - 0 6  
2 .  5E-06 
1 .9E-06 
3 . 9 E - 0 6  
1 . O E - 0 5  
6 .4E-06 
4 . 1 E - 0 6  
3 . 3 E - 0 6  
3 . 1 E - 0 6  
6.OE-06 
7 . 6 E - 0 6  
8.8E - 0 6  
7 . 8 E - 0 6  
1 . 1 E - 0 5  
9 .BE-06 
5.6E-  0 6  
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I N D I V I D U A L  L I F E T I M E  R I S K  (deaths) 
( A 1  1 Radionucl i d e s  and Pathways) 

Distance ( m )  

Direction . 9 4 0  1 2 7 7  2 0 8 7  1 7 9 2  2 3 7 6  2 4 5 3  2 4 1 8  

N 4 . 3 E - 1 1  
NNW 3 . 2 E - 1 1  

NW 2 . 4 E -  11 
WNW 5 . 5 E - 1 1  

W 1 . 6 E - 1 0  
wsw l . l E - 1 0  

sw 7 . 4 E - 1 1  
ssw 5 . 7 E - 1 1  

S 4 . 1 E - 1 1  
SSE 9 . 6 E - 1 1  

SE 1 . 3 E - 1 0  
ESE 1 . 4 E - 1 0  

E 1 . 3 E -  10 
ENE 1 . 6 E - 1 0  

NE 1 . 5 E -  10 
NNE 7 . 7 E - 1 1  

4 . 2 E - 1 1  3 . 2 E - 1 1  3 . 5 E - 1 1  2 . 8 E - 1 1  2 . 8 E - 1 1  2 . 8 E - 1 1  
3 . 1 E - 1 1  2 . 6 E - 1 1  2 . 8 E - 1 1  2 . 4 E - 1 1  2 . 4 E - 1 1  2 . 4 E - 1 1  
2 . 3 E - 1 1  1 . 8 E - 1 1  2 . O E - 1 1  1 . 7 E - 1 1  1 . 6 E - 1 1  1 . 6 E - 1 1  
5 . O E - 1 1  3 . 8 E - 1 1  4 . 2 E - 1 1  3 . 5 E - 1 1  3 . 4 E - 1 1  3 . 5 E - 1 1  
1 . 4 E - 1 0  9 . 6 E - 1 1  1 . l . E - 1 0  8 . 4 E - 1 1  8 . 2 E - 1 1  8 . 3 E - 1 1  
9 . O E - 1 1  6 . O E - 1 1  6 . 9 E - 1 1  5 . 2 E - 1 1  5 . 1 E - 1 1  5 . l . E - 1 1  
5 . 8 E - 1 1  3 . 5 E - 1 1  4 . 2 E - 1 1  3 . 1 E - 3 1  2 . 9 E - 1 1  3 . O E - 1 1  
4 . 6 E - 1 1  3 . O E - 1 1  3 . 4 E - 1 1  2 . 6 E - 1 1  2 . 6 E - 1 1  2 . 6 E - 1 1  
3 . 9 E - 1 1  2 . 8 E - 1 1  3 . 2 E - 1 1  2 . 5 E - 1 1  2 . 4 E - 1 1  2 . 5 E - 1 1  
8 . 1 E - 1 1  5 . 7 E - 1 1  6 . 4 E - 1 1  5 . 1 E - 1 1  5 . O E - 1 1  5 . O E - 1 1  
1 . O E - 1 0  7 . 1 E - 1 1  8 . 1 E - 1 1  6 . 3 E - 1 1  6 . 1 E - 1 1  6 . 2 E - 1 1  
1 . 2 E - 1 0  8 . 5 E - 1 1  9 . 6 E - 1 1  7 . 6 E - 1 1  7 . 3 E - 1 1  7 . 4 E - 1 1  
l . l E - 1 0  7 . 6 E - 1 1  8 . 4 E - 1 1  6 . 9 E - 1 1  6 . 8 E - 1 1  6 . 9 E - 1 1  
1 . 4 E - 1 0  l . l E - 1 0  1 . 2 E - 1 0  9 . 8 E - 1 1  9 . 6 E - 1 1  9 . 7 E - 1 1  
1 . 3 E - 1 0  9 . 4 E - 1 1  l . l E - 1 0  8 . 4 E - 1 1  8 . 1 E - 1 1  8 . 2 E - 1 1  
7 . 4 E - 1 1  5 . 7 E - 1 1  6 . 3 E - 1 1  5 . 1 E - 1 1  5 . O E - 1 1  5 . O E - 1 1  

Distance (rn) 

Direction 1383 1 5 9 7  2 1 3 2  2 1 9 1  1 4 5 6  2 5 1 2  1 5 4 5  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
EN E 

NE 
NNE 

4 . 1 E - 1 1  3 . 8 E - 1 1  3 . 1 E - 1 1  3 . O E - 1 1  4 . D E - 1 1  2 . 7 E - 1 1  3 . 9 E - 1 1  
3 . O E - 1 1  2 . 9 E - 1 1  2 . 6 E - 1 1  2 . 5 E - 1 1  3 . O E - 1 1  2 . 3 E - 1 1  2 . 9 E - 1 1  
2 . 2 E - 1 1  2 . 1 E - 1 1  1 . 8 E - 1 1  1 . 7 E - 1 1  2 . 2 E - 1 1  1 . 6 E - 1 1  2 . 1 E - 1 1  
4 . 8 E - 1 1  4 . 5 E - 1 1  3 . 8 E - 1 1  3 . 7 E - 1 1  4 . 7 E - 1 1  3 . 4 E - 1 1  4 . 6 E - 1 1  
1 . 3 E - 1 0  1 . 2 E - 1 0  9 . 4 E - 1 1  9 . 1 E - 1 1  1 . 3 E - 1 0  8 . O E - 1 1  1 . 2 E - 1 0  
8 . 5 E - 1 1  7 . 6 E - 1 1  5 . 9 E - 1 1  5 . 7 E - 1 1  8 . 2 E - 1 1  4 . 9 E - 1 1  7 . 9 E - 1 1  
5 . 4 E - 1 1  4 . 7 E - 1 1  3 . 4 E - 1 1  3 . 3 E - 1 4  5 . 1 E - 1 1  2 . 9 E - 1 1  4 . 8 E - 1 1  
4 . 3 E - 1 1  3 . 8 E - 1 1  2 . 9 E - 1 1  2 . 8 E - 1 1  4 . 1 E - 1 1  2 . 5 E - 1 1  3 . 9 E - 1 1  
3 . 8 E - 1 1  3 . 5 E - 1 1  2 . 8 E - 1 1  2 . 7 E - 1 1  3 . 7 E - 1 1  2 . 4 E - 1 1  3 . 5 E - 1 1  
7 . 7 E - 1 1  7 . O E - 1 1  5 . 6 E - 1 1  5 . 5 E - 1 1  7 . 4 E - 1 1  4 . 9 E - 1 1  7 . 1 E - 1 1  
9 . 9 E - 1 1  8 . 8 E - 1 1  7 . O E - 1 1  6 . 8 E - 1 1  9 . 5 E - 1 1  6 . O E - 1 1  9 . 1 E - 1 1  
l . l E - 1 0  1 . O E - 1 0  8 . 3 E - 1 1  8 . 1 E - 1 1  l . l E - 1 0  7 . 2 E - 1 1  l . l E - 1 0  
1 . O E - 1 0  9 . ' 1 E - l l  7 . 5 E - 1 1  7 . 3 E - 1 1  9 . 7 E - 1 1  6 . 7 E - 1 1  9 . 3 E - 1 1  
1 . 4 E - 1 0  1 . 3 E - 1 0  l . l E - 1 0  1 . O E - 1 0  1 . 3 E - 1 0  9 . 4 E - 1 1  1 . 3 E - 1 0  
1 . 3 E - 1 0  1 . 2 E - 1 0  9 . 2 E - 1 1  9 . O E - 1 1  1 . 2 E - 1 0  7 . 9 E - 1 1  1 . 2 E - 1 0  
7 . 2 E - 1 1  6 . 8 E - 1 1  5 . 6 E - 1 1  5 . 5 E - 1 1  7 . 1 E - 1 1  4 . 9 E - 1 1  6 . 9 E - 1 1  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  (rn) 

D i r e c t i o n  1776 1871 1830 2 1 2 1  2150 1485 

N 3 . 6 E - 1 1  3 . 4 E - 1 1  3 . 5 E - 1 1  3 . 1 E - 1 1  3 . 1 E - 1 1  3 . 9 E - 1 1  
NNW 2 . 8 E - 1 1  2 . 7 E - 1 1  2 . 7 E - 1 1  2 . 6 E - 1 1  2 . 5 E - 1 1  3.OE-11 

NW 2 .OE-11 1 . 9 E - 1 1  1 . 9 E - 1 1  1 . 8 E - 1 1  1 . 8 E - 1 1  2 .1E-11 
W N W  4 . 2 E - 1 1  4 . 1 E - 1 1  4 . 2 E - 1 1  3 . 8 E - 1 1  ' 3 . 8 E - 1 1  4 . 7 E - 1 1  

W l . l E - 1 0  1 . l .E-10  l . l E - 1 0  9 . 4 E - 1 1  9 . 3 E - 1 1  1 .3E-10 
w s w  7 . O E - 1 1  6 . 6 E - 1 1  6 . 8 E - 1 1  5 . 9 E - 1 1  5 . 8 E - 1 1  8 . 1 E - 1 1  

SW 4 . 2 E - 1 1  4.OE-11 4 . 1 E - 1 1  3 . 5 E - 1 1  3 . 4 E - 1 1  5 .OE-11 
ssw 3 . 4 E - 1 1  3 . 3 E - 1 1  3 . 4 E - 1 1  2 . 9 E - 1 1  2 . 9 E - 1 1  4.OE-11 

S 3 . 2 E - 1 1  3 . 1 E - 1 1  3 .1E-11 2 . 8 E - 1 1  2 . 8 E - 1 1  3 . 6 E - 1 1  
SSE 6 . 5 E - 1 1  6 . 2 E - 1 1  6 . 3 E - 1 1  5 . 6 E - 1 1  5 . 6 E - 1 1  7 . 3 E - 1 1  

SE 8 . 1 E - 1 1  7 . 8 E - 1 1  7 . 9 E - 1 1  7.OE-11 6 . 9 E - 1 1  9 . 4 E - 1 1  
E S E  9 . 6 E - 1 1  9 . 3 E - 1 1  9 .4E-11 8 . 4 E - 1 1  8 . 3 E - 1 1  l.lE-10 

E 8 . 5 E - 1 1  8 .2E-11  8 . 3 E - 1 1  7 . 5 E - 1 1  7 . 4 E - 1 1  9 . 5 E - 1 1  
E N €  1 . 2 E - I O  1 .2E-10 1.2E-10 l . l E - 1 0  l . l E - 1 0  1 .3E-10 

N E  l . l E - 1 0  1.OE-10 1.OE-10 9 . 3 E - 1 1  9 . 2 E - 1 1  1 . 2 E - 1 0  
NNE 6 . 4 E - 1 1  6 . 2 E - 1 1  6 . 3 E - 1 1  5 . 6 E - 1 1  5 . 6 E - 1 1  7 . O E - 1 1  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Jun 1 2 .  1995 7:53 am 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equi  V a l  e n t  
( rnrem/year)  

1 .78E-06 

A t  T h i s  L o c a t i o n :  858 M e t e r s  E a s t  N o r t h e a s t  

Source  Category :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year: 1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  20 ,  WATER PLANT LAB HOODS 

D a t a s e t  Name: 9 4 - W T R P L T - ( I I - G 1  
D a t a s e t  D a t e :  Jun  1 2 ,  1995 7 :49  a m  

Wind F i l e :  WNDFILES\WIND94.WND 
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MAXIMALLY E X P O S E D  I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  f a t a l  C a n c e r  R i s k :  2 . 3 4 E - 1 1  , 

8 5 8  M e t e r s  E a s t  N o r t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
E q u i  V a l  e n t  

(mrem/y )  

G O N A D S  
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

5 .29E-09  
6 .03E-09  
1 .30E-07  
1 . 3 9 E - 0 5  
5 .15E-09  
1 .80E-06  
1 . 4 5 E - 0 7  

1 . 7 8 E - 0 6  



i I 

Jun 12,  1995 7:53 a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Source  Source 
#1 #2 TOTAL 

N u c l i d e  C l a s s  Size  C i / y  C i / y  C i  / y  

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00 1.4E-09 1.4E-09 2 .8E-09 
Y 1 .00  7 . 6 E - 1 1  7 .6E-11 1.5E-10 
Y 1 .00  5 .2E-11 5 .2E-11 1.OE-10 
Y 1.00 1 .9E-09 1.9E-09 3 .8E-09 
W 1 .00  1.3E-12 1.3E-12 2 .5E-12 
W 1 . 0 0  5 .1E-12 5 .1E-12 1.OE-11 
Y 1 .00  5 . 4 E - 1 1  5 . 4 E - 1 1  ! .1E-10 
Y 1 .00  3 .8E-12 3.8E-12 7 .6E-12 
Y 1 .00 8 .5E-12 8 .5E-12 1.7E-11 
Y 1 .00 7.9E-09 7.9E-09 1 .6E-08 

SITE INFORMATION 

Tempera ture  : 1 2  d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  n g  Hei  g h t  : 950 m 

S Y N O P S I S  
Page 2 



Jun 12,  1995 7:53 am 

SOURCE I N F O R M A T I O N  

Source  Number: 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m ) :  

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  Vel  oci t y  1 

1 2 

8 . 5 3  8 .53  
0 .30  0 .30  

S Y N O P S I S  
Page 2 

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k Meat  

0 . 3 9 9  0.442 
0 . 6 0 1  0 .558 

F r a c t i o n  Home Produced:  0 .700 
F r a c t i o n  From Assessment  A r e a :  0 .300 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0 .000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues  used.  

DISTANCES USED F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

886 858 1712 1466 1244 1225 1417 1 5 0 1  1537 1686 
1683 1687 1583 1572 2137 1607 1248 1218 1459 1345 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  ? I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
J u n  1 2 .  1995 7:53 am 

F a c i l i t y :  FEilNALD E N V I R O N M E N T A L  M A N A G E M E N T  PROJECT 
Address :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION S I T E  
Source  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  2 0 ,  WATER PLANT LAB HOODS 

D a t a s e t  Name: 9 4 - W T R P L T - ( I I - G 1  
D a t a s e t  D a t e :  J u n  1 2 ,  1995 7:49 am 

Wind F i l e :  WNDFILES\WIND94.WND 



Jun 12.  1 9 9 5  7 :53  am 

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ  

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

5 . 2 9 E - 0 9  
6 . 0 3 E - 0 9  
1 . 3 0 E - 0 7  
1 . 3 9 E - 0 5  
5 . 1 5 E - 0 9  
1 . 8 0 E - 0 6  
1 . 4 5 E - 0 7  

EFFEC 1 . 7 8 E - 0 6  

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 
I NHA LATI  ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

1 . 0 3 E - 0 7  
1 . 6 8 E - 0 6  
1 . 6 8 E - 1 3  
1 .04E-09  
1 . 7 8 E - 0 6  
1 . 0 4 E - 0 9  

1 . 7 8 E - 0 6  

SUMMA R Y 
Page 1 
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NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl i d e  

S e l e c t e d  
I n d  i v i  d u a l  

( m r e m / y )  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH-232 
TH-234 

TOTAL 

7 .57E-07 
3 .85E-08 
2 .62E-08 
8 .92E-07 
9.08E- 11 
1 . 4 5 E - 1 0  
5.23E - 08 
3 . 6 7 E - 0 9  
1 . 1 8 E - 0 8  
2 . 4 5 E - 0 9  

1 .78E-06 

SUMMA R'! 
P a g e  2 



i . 

C a n c e r  

LEUKEM I A 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

C A N C E R  R I S K  SUMMARY 

TOTAL 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.46E- 13 
9 .58E-14 
1.19E- 15 
1 . 3 5 E - 1 4  
2.28E- 11 
9 .28E-15 
2 .72E-14 
8 .56E-15 
5 .23E-15 
3 .02E-13 
6.40E- 15 

2.34E - 11 

PATHWAY R I S K  SUMMARY 

INGESTION 
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

Sel e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

5 .51E-13 
2.28E- 11 
3.73E- 18 
2.40E- 14 
2.33E- 11 
2'. 40E-14 

2.34E- 11 

SUMMARY 
Page ?, 
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N u c l  i de 

U - 2 3 4  
U - 2 3 5  
U - 236 
U - 238  
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  

Se 

Fa 

SUMMARY 

e c t e d  I n d i v i d u a l  
o t a l  L i f e t i m e  
a1 C a n c e r  R i s k  

9 . 7 3 E - 1 2  
5 . 0 5 E -  13 
3 . 3 7 E -  13 
1 . 1 6 E - 1 1  
1". 2 1 E - 1 5  
1 . 4 9 E -  1 5  
1 . 0 5 E -  12 

0 1 E - 1 4  
6 3 E - 1 4  
8 2 E - 1 4  

3 4 E - 1 1  

SUMMARY 
Page 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
(411 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

O i  r e c t i o n  886 858 1712 1466 1244 1225 1417 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

1 . 8 E - 0 7  
1 .9E-07 
2 . 1 E - 0 7  
3 . 5 E - 0 7  
3 . 7 E - 0 7  
2 . 4 E - 0 7  
1 . 6 E - 0 7  
2 .OE-07 
3 . 5 E - 0 7  
6 . 4 E - 0 7  
6 . 9 E - 0 7  
6 . 4 E - 0 7  
6 . 8 E - 0 7  
6 . 7 E - 0 7  
4 . 1 E - 0 7  
2 .9E-07 

2 .2E-07 
2 .3E-07 

2. a ~ - o 7  
2 . 9 E - 0 7  

2 . 8 E - 0 7  
3.OE-07 
3 . 3 E - 0 7  
5 . 7 E - 0 7  

2 .3E-07 
2 . 4 E - 0 7  
2 . 7 E - 0 7  
4 . 6 E - 0 7  
4 . 9 E - 0 7  

5.OE-07 

9 . 8 E - 0 7  
6 . 2 E - 0 7  
3 . 9 E - 0 7  
4 . 7 E - 0 7  
5 . 4 E - 0 7  
1 . 5 E - 0 6  
1 . 6 E - 0 6  
1 . 5 E - 0 6  
1 . 7 E - 0 6  
1 . 7 E - 0 6  
1 . 1 E - 0 6  
7 . 4 E - 0 7  

a . 6 ~ - 0 7  
5 .2E-07 
9.OE-07 
1.OE-06 
6 . 4 E - 0 7  
4 . 1 E - 0 7  
4 . 9 E - 0 7  
5 . 6 E - 0 7  
1 .5E-06 
1 .7E-06 
1 . 6 E - 0 6  
1 .7E-06 
1 .8E-06 
1 . 1 E - 0 6  
7 . 7 E - 0 7  

2 . 6 E - 0 7  
4 . 4 E - 0 7  
4 . 7 E - 0 7  

3 . 2 E - 0 7  
5.6E-07 
6.OE-07 6 . 1 E - 0 7  

3.9E-07 3.OE-07 
2.OE-07 
2 .5E-07 
3 . 9 E - 0 7  
8.OE-07 
8 .6E-07 
8 .0E-07 
8 .5E-07 

5 .1E-07 
3 . 6 E - 0 7  

a . 4 ~ - 0 7  

3 . 9 E - 0 7  
2 . 5 E - 0 7  
3 .1E-07 
4 . 2 E - 0 7  
1.OE-06 
1 .1E-06 
1.OE-06 
1 .1E-06 
1 .1E-06 
6 .5E-07 
4 . 6 E - 0 7  

2 . 6 E - 0 7  
3 . 2 E - 0 7  
4 .3E-07 
1.OE-06 
1 . 1 E - 0 6  
1 .OE-06 
1 . 1 E - 0 6  
1 . 1 E - 0 6  
6 . 7 E - 0 7  
4 . 7 E - 0 7  

3 .9E-07 
a . 4 ~ - 0 7  
9.OE-07 
8 .3E-07 
9.OE-07 
8 . 9 E - 0 7  
5 .4E-07 
3 .8E-07 

D i s t a n c e  ( m )  

D i r e c t i o n  1501 1537 1686 1683 1687 1583 1572 

N 
N N W  

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

2 . 1 E - 0 7  
2 . 2 E - 0 7  
2.5E-07 
4 . 3 E - 0 7  
4.5E - 0 7  
2 . 9 E - 0 7  

2 .1E-07 
2 . 2 E - 0 7  
2 .4E-07 
4.  I E - 0 7  
4 . 3 E - 0 7  
2 . 8 E - 0 7  

1 . 8 E - 0 7  
1 .9E-07 
2 . 1 E - 0 7  
3 .6E-07 
3 . 8 E - 0 7  
2 . 5 E - 0 7  

i . a ~ - 0 7  
1 .9E-07 
2 .1E-07 
3 . 6 E - 0 7  
3 . 8 E - 0 7  
2 . 5 E - 0 7  

1 . 8 E - 0 7  
1 . 9 E - 0 7  
2 .1E-07 
3 . 6 E - 0 7  
3 . 8 E - 0 7  
2 . 5 E - 0 7  
1 .7E-07 

2.OE-07 
2 . 1 E - 0 7  
2 . 3 E - 0 7  
4.OE-07 
4 . 2 E - 0 7  
2 . 7 E - 0 7  
1 . 8 E - 0 7  

2.OE-07 
2 . 1 E - 0 7  
2.3EY07 
4.OE-07 
4 . 2 E - 0 7  
2 . 8 E - 0 7  
1.8E-07 1 . 9 E - 0 7  

2.4E-07 
3 . 8 E - 0 7  

1 . 9 E - 0 7  
2 .3E-07 
3 .8E-07 

1 .7E-07 
2.#E-07 
3 . 6 E - 0 7  

1.7E-07 
2.W-07 
3.6E-07 

2.OE-07 
3.6E-57 
6.6E-07 7 . 8 E - 0 7  

8 .3E-  07 
7 . 7 E - 0 7  
8 . 2 E - 0 7  
8 . 2 E - 0 7  
5 .OE-07 
3 . 5 E - 0 7  

7 .5E-07 
8.OE-07 
7 .4E-07 
8.OE-07 
7 .9E-07 
4 . 8 E - 0 7  
3 .4E-07 

6 . 6 E - 0 7  
7.OE-07 
6 . 5 E - 0 7  
6 . 9 E - 0 7  
6 . 9 E - 0 7  
4 . 2 E - 0 7  
3 .OE-07 

6 .6E-07 
7 .1E-07 
6 . 5 E - 0 7  
7.OE-07 
6 .9E-07 
4 . 2 E - 0 7  
3.OE-07 

7.OE-07 
6 . 5 E - 0 7  
6 . 9 E - 0 7  
6 . 8 E - 0 7  
4 . 2 E - 0 7  
2.9E-07 

7 . 7 E - 0 7  
7 . 1 E - 0 7  
7 . 6 E - 0 7  
7 . 5 E - 0 7  
4 . 6 E - 0 7  
3 . 2 E - 0 7  

7 . 8 E - 0 7  
7 .2E-07 
7 . 7 E - 0 7  
7 . 6 E - 0 7  
4 . 6 E - 0 7  
3 .3E-07 



Jun 1 2 ,  1 9 9 5  7 : 5 3  a m  

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrern /y )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMA R 'i 
Page 5 

D i s t a n c e  (m) 

D i  r e c t i  o n  2 1 3 7  1607  1 2 4 8  1 2 1 8  1 4 5 9  1 3 4 5  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
SSW 

S 
S S E  

SE 
ESE 

E 
ENE 

NE 
NNE 

1 . 3 E - 0 7  
1 . 3 E - 0 7  
1 . 5 E - 0 7  
2 . 5 E - 0 7  
2 . 6 E - 0 7  
1 . 7 E - 0 7  
1 . 2 E - 0 7  
1 . 4 E - 0 7  
3 . 1 E - 0 7  
4.6E-07 
4 . 9 E - 0 7  
4 . 6 E - 0 7  
4 . 8 E - 0 7  
4 . 8 E - 0 7  
2 . 9 E - 0 7  
2 . 1 E - 0 7  

1 . 9 E - 0 7  
2 .OE-07 
2 . 3 E - 0 7  
3 . 9 E - 0 7  
4 . 1 E - 0 7  
2 . 7 E - 0 7  
1 . 8 E - 0 7  
2 . 2 E - 0 7  
3 . 7 E - 0 7  
7 .1E-07 
7 . 5 E - 0 7  
7 .OE-07  
7 . 5 E - 0 7  
7 . 4 E - 0 7  
4 . 5 E - 0 7  
3 . 2 E - 0 7  

2 . 8 E - 0 7  
2 . 9 E - 0 7  
3 . 2 E - 0 7  
5 . 5 E - 0 7  
5 . 9 E - 0 7  
3 . 8 E - 0 7  
2 . 5 E - 0 7  
3 . 1 E - 0 7  
4 . 2 E - 0 7  
1 .OE-06  
1.1E-06 
9 . 9 E - 0 7  
1 . 1 E - 0 6  
1 . 1 E - 0 6  
6 . 5 E - 0 7  
4 . 6 E - 0 7  

2 . 9 E - 0 7  
3 .OE-07 
3 . 3 E - 0 7  
5 . 7 E - 0 7  
6 . 1 E - 0 7  
4 . O E - 0 7  
2 . 6 E - 0 7  
3 . 2 E - 0 7  
4 . 3 E - 0 7  
1 .OE-06  
1 . 1 E - 0 6  
1 .OE-O6 
1 . 1 E - 0 6  
1 . 1 E - 0 6  
6 . 7 E - 0 7  
4 . 7 E - 0 7  

2 . 2 E - 0 7  
2 . 3 E - 0 7  
2 . 6 E - 0 7  
4 . 4 E - 0 7  
4 . 7 E - 0 7  
3 . 1 E - 0 7  
2 .OE-07  
2 . 5 E - 0 7  
3 . 9 E - 0 7  
8 . 1 E - 0 7  
8 . 6 E - 0 7  
8 . O E - 0 7  
8 . 6 E - 0 7  
8.5E* 07 
5 .2E-  0 7  
3 . 7 E - 0 7  

2 . 5 E - 0 7  
2 . 6 E - 0 7  
2 . 9 E - 0 7  
5 .OE-07  
5 . 3 E - 0 7  
3 . 5 E - 0 7  
2 . 3 E - 0 7  
2 . 8 E - 0 7  
4 . O E - 0 7  
9 .OE-07  
9 . 7 E - 0 7  
9 . O E - 0 7  
9 . 6 E - 0 7  
9 . 6 E - 0 7  
5.8E-07 
4 . 1 E - 0 7  



J u n  12,  1995 7:53 am SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (in) 

D i  r e c t i  on 886 858 1712 1466 1244 1225 1417 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

N E  
NNE 

5.6E-12 5 . 9 E - 1 2  2 . 2 E - 1 2  2.8E-12 
6.OE-12 6 . 3 E - 1 2  2 .3E-12 2 . 9 E - 1 2  
6 . 5 E - 1 2  6 . 8 E - 1 2  2 .6E-12 3 . 3 E - 1 2  
1 . lE -11  1 . 2 E - l l  4 . 5 E - 1 2  5 .7E-12 
1 . 3 E - 1 1  1 . 3 E - 1 1  4 . 7 E - 1 2  6.OE-12 
8.OE-12 8 . 3 E - 1 2  3 . 1 E - 1 2  3 .9E-12 
5 . 1 E - , l 2  5 . 3 E - 1 2  2.OE-12 2 .5E-12 
6.l.E-12 6 .4E-12 2 .5E-12 3 . 1 E - 1 2  
7.OE-12 7 .2E-12 4 . 6 E - 1 2  5.OE-12 
2.OE-11 2 . O E - 1 1  8 . 4 6 - 1 2  1.OE-11 
2 . l E - 1 1  2 . 2 E - 1 1  8 . 9 E - 1 2  1 . l E - 1 1  
2.OE-11 2 . 1 E - 1 1  8 . 2 E - 1 2  1.OE-11 
2 . 2 E - 1 1  2 . 3 E - 1 1  8 . 8 E - 1 2  1.l.E-11 
2 . 2 E - 1 1  2 . 3 E - 1 1  8 . 7 E - 1 2  1.lE-11 
1 . 4 E - 1 1  1 . 4 E - 1 1  5 .3E-12 6 . 7 E - 1 2  
9 . 6 E - 1 2  1.OE-11 3.7E-12 4 . 7 E - 1 2  

3 .6E-12 , 3 . 6 E - 1 2  
3 .7E-12 3 . 8 E - 1 2  
4 .1E-12 4 . 2 E - 1 2  
7 . 2 E - 1 2  7 . 4 E - 1 2  
7 .7E-12 7 . 9 E - 1 2  
5.OE-12 5 . 1 E - 1 2  
3 .2E-12 3 . 3 E - 1 2  
4.OE-12 4.OE-12 
5 .4E-12 5 . 5 E - 1 2  
1 .3E-11 1 . 3 E - 1 1  
1 . 4 E - 1 1  1 . 4 E - 1 1  
1 . 3 E - 1 1  1 . 3 E - 1 1  
1 . 4 E - 1 1  1 . 4 E - 1 1  
1 . 4 E - 1 1  1 . 4 E - 1 1  
8 .5E-12 8 .7E-12 
6.OE-12 6 . 1 E - 1 2  

3 . O E -  1 2  
3 .1E-12 
3.4E-  1 2  
6.OE-12 
6 .3E-  12 
4 . 1 E - 1 2  
2 .7E-12 
3 .3E-12 
5.1E-12 
1 . l E - 1 1  
1 . 2 E - 1 1  
1 . l E - 1 1  
1 . 2 E - 1 1  
1 . 2 E - 1 1  
7 .OE- 12 
4 .9E-12 

D i s t a n c e  ( m )  

D i  r e c t i  on 1501 1537 1686 1683 1687 1583 1572 
~ 

N 2 . 7 E - 1 2  2 .6E-12 2 .3E-12 2.3E-12 2 .3E-12 
NNW 2 .8E-12 2 . 7 E - 1 2  2 .4E-12 2.4E-12 2 . 4 E - 1 2  

NW 3 . 2 E - 1 2  3 . 1 E - 1 2  2 .7E-12 2 .7E-12 2 . 7 E - 1 2  
W N W  5 .5E-12 5 . 3 E - 1 2  4 .6E-12 4 .6E-12 4 . 6 E - 1 2  

W 5 .8E-12 5 .6E-12 4 .9E-12 4 .9E-12 4 . 9 E - 1 2  
wsw 3 . 8 E - 1 2  3 . 6 E - 1 2  3 .2E-12 3 .2E-12 3 . 2 E - 1 2  

sw 2 .5E-12 2 . 4 E - 1 2  2 .1E-12 2 . 1 E - 1 2  2 .1E-12 
ssw 3.OE-12 2 . 9 E - 1 2  2 .6E-12 2.6E-12 2 .6E-12 

S 4 .9E-12 4 . 8 E - 1 2  4 . 6 E - 1 2  4.6E-12 4 .6E-12 
S S E  1 . O E - 1 1  9 . 8 E - 1 2  8 .6E-12 8 .6E-12 8 .6E-12 

SE 1 . l E - 1 1  1.OE-11 9 . 2 E - 1 2  9 .2E-12 9 .1E-12 
E S E  1.OE-11 9 . 7 E - 1 2  8 . 4 E - 1 2  8 . 5 E - 1 2  8 .4E-12 

E 1. lE-11 1 . O E - 1 1  9 .OE-12 9.OE-12 9.OE-12 
ENE 1. lE-11 1 . O E - 1 1  8 . 9 E - 1 2  8 . 9 E - 1 2  8 .9E-12 

N E  6 . 4 E - 1 2  6 .2E-12 5 .4E-12 5 .4E-12 5 .4E-12 
NNE 4 . 5 E - 1 2  4 . 3 E - 1 2  3 . 8 E - 1 2  3 . 8 E - 1 2  3.8E-12 

2 .5E-12 2.5E-12 
2 . 6 E - 1 2  2 .7E-12 
2 . 9 E - 1 2  3.OE-12 
5 . 1 E - 1 2  5 .1E-12 
5 .4E-12 5.4E-12 
3 .5E-12 3 .5E-12 
2 .3E-12 2 .3E-12 
2 .8E-12 2.8E-12 
4 . 8 E - 1 2  4 .8E-12 
9 . 4 E - 1 2  9 .5E-12 
1.DE-11 1 . O E - 1 1  
9 . 3 E - 1 2  9 .4E-12 
9 . 9 E - 1 2  1.OE-11 
9 . 8 E - 1 2  9 . 9 E - 1 2  
5 . 9 E - 1 2  6.OE-12 
4 . 2 E - 1 2  4 . 2 E - 1 2  
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INDIV IDUAL L IFETIME RISK ( d e a t h s )  
( A l l  Raaionucl ides  a n d  Pathways) 

Distance ( m )  

D i r e c t i o n  2 1 3 7  1 6 0 7  1 2 4 8  1 2 1 8  1459  1 3 4 5  

N 1 . 6 E - 1 2  
NNW 1 .7E-  1 2  

NW 1 . 9 E -  12  
W N W  3 . 2 E - 1 2  

W 3 . 3 E -  1 2  
wsw 2 . 2 E - 1 2  

sw 1 .5E-  12 
ssw 1 . 8 E - 1 2  

S 3 . 9 E - 1 2  
SSE 6 . O E - 1 2  

S E  6 . 4 E - 1 2  
ESE 5 . 9 E - 1 2  

E 6 . 3 E - 1 2  
E N E  6 . 1 E - 1 2  

N E  3 . 7 E - 1 2  
NNE 2 .6E-  1 2  

2 . 5 E -  1 2  
2 . 6 E - 1 2  
2 . 9 E -  1 2  
5 .OE-12 
5 . 2 E - 1 2  
3 . 4 E -  1 2  
2 . 2 E - 1 2  
2 . 8 E - 1 2  
4 . 7 E - 1 2  
9 . 2 E - 1 2  
9 . 8 E -  1 2  
9 . 1 E - 1 2  
9 . 7 E - 1 2  
9 . 6 E - 1 2  
5 . 8 E - 1 2  
4 . 1 E - 1 2  

3 .  5 E - 1 2  
3 . 7 E -  12 
4 . 1 E - 1 2  
7 . 2 E - 1 2  
7 . 7 E - 1 2  
4 . 9 E - 1 2  
3 . 2 E -  12 
3 . 9 E - 1 2  
5 . 4 E - 1 2  
1 . 3 E - 1 1  
1 . 4 E - 1 1  
1 . 3 E - 1 1  
1 . 4 E - 1 1  
1 . 4 E - 1 1  
8 . 5 E -  12  
5 . 9 E - 1 2  

3 . 7 E - 1 2  
3 . 9 E -  12  
4 . 3 E -  12 
7 . 4 E -  1 2  
8 . O E - 1 2  
5 . 1 E - 1 2  
3 . 3 E - 1 2  
4 . 1 E - 1 2  
5 . 5 E -  12  
1 . 3 E - 1 1  
1 . 4 E -  11 
1 . 3 E - 1 1  
1 . 4 E - 1 1  
1 . 4 E -  11 
8 . 8 E - 1 2  
6 . 1 E - 1 2  

2 . 8 E - 1 2  
3 . O E -  12  
3 . 3 E - 1 2  
5 . 7 E - 1 2  
6 . 1 E - 1 2  
3 . 9 E - 1 2  
2 . 6 E - 1 2  
3 . 2 E - 1 2  
5.OE- 12  
1. lE-11 
1.lE-11 
1.OE-11 
1. lE-11 
1.lE-11 
6 . 7 E - 1 2  
4 . 7 E - 1 2  

3 . 2 E - 1 2  
3 . 3 E - 1 2  
3 . 7 E - 1 2  
5 . 5 E - 1 2  
6 . 9 E -  1 2  
4 . 4 E -  1 2  
2 . 9 E - 1 2  
3 . 6 E -  12  
5 . 2 E - 1 2  
1 . 2 E - 1 1  
1 . 3 E - 1 1  
1 . 2 E - 1 1  
1 . 3 E - 1 1  
1 . 2 E - 1 1  
7 . 6 E - 1 2  
5 . 3 E - 1 2  



V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
J u n  12, 1995 7 :54  a m  

F a c i l i t y :  F E R N A L O  ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY R O A D  
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yearJ 

1 .70E-06 

A t  T h i s  L o c a t i o n :  890 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  20. WATER PLANT L A B  HOODS 

D a t a s e t  Name: 94-WTRPLT-( I I -G2 1 

D a t a s e t  D a t e :  J u n  12. 1995 7:50 a m  
Wind F i l e :  WNDFILES\WIND94.WND 
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J u n  1 2 .  1995 7:54 am S Y N O P S I S  
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MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  2 . 2 2 E - 1 3  

890 M e t e r s  E a s t  N o r t h e a s t  

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ  

Dose, 
E q u i  Val  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

E F F E C  

4 . 9 5 E - 0 9  
5 . 6 6 E - 0 9  
1 . 2 2 E - 0 7  
1 . 3 3 E - 0 5  
4 .81E - 0 9  
1 . 6 8 E - 0 6  
1 . 3 5 E - 0 7  

1 . 7 0 E - 0 6  



Jun 1 2 ,  1995 7 : 5 4  a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994  

Source Source 
#1 #2 TOTAL 

N u c l i d e  C lass  S i z e  C i / y  C i / y  C i  / y  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA - 226 
RA - 2 2 8  
TH - 2 2 8  
TH - 2 3 0  
TH - 232  
TH - 2 3 4  

Y 1 .00 
Y 1 . 0 0 '  
Y 1 . 0 0  
Y 1 . o o  
W 1 . o o  
w 1 . 0 0 .  
Y 1 . o o  
Y 1.00 
Y 1 .oo  
Y 1 . 0 0  

1 . 4 E - 0 9  1 . 4 E - 0 9  2 . 8 E - 0 9  
i . 6 E - 1 1  7 . 6 E - 1 1  1 . 5 E - 1 0  
5 . 2 E - 1 1  5 . 2 E - 1 1  1 . O E - 1 0  
1 . 9 E - 0 9  1 . 9 E - 0 9  3 . 8 E - 0 9  
1 . 3 E - 1 2  1 . 3 E - 1 2  2 . 5 E - 1 2  
S . 1 E - 1 2  5 . 1 E - 1 2  1 . O E - 1 1  
5 . 4 E - 1 1  5 . 4 E - 1 1  l . l E - 1 0  
3 . 8 E - 1 2  3 . 8 E - 1 2  7 . 6 E - 1 2  
8 . 5 E - 1 2  8 . 5 E - 1 2  1 . 7 E - 1 1  
i . 9 E - 0 9  7 . 9 E - 0 9  1 . 6 E - 0 8  

S I T E  I N F O R M A T I O N  

Tempera ture :  1 2  degrees  C 
P r e c i p i t a t i o n :  9 8  cm/y 
M i x i n g  H e i g h t :  9 5 0  m 

SY N O P S I  S 
Page 2 



Jun 12.  1995 7:54 a m  

S o u r c e  Number: 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m ) :  

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  V e l o c i t y )  

SOURCE INFORMATION 

1 2 

8 . 5 3  8 . 5 3  
0 . 3 0  0 .30  

9.43E+00 7 .87€+00 

S Y N O P S I S  
Page '3 

A G R I CU LTU RA L DATA 

V e g e t a b l  e M i  1 k M e a t  

F r a c t i o n  Home P r o d u c e d :  0.700 0 .399  0 .442  
0 .300  0 . 6 0 1  0 . 5 5 8  F r a c t i o n  From A s s e s s m e n t  A r e a :  

F r a c t i o n  I m p o r t e d :  0.000' 0.000 0.000 

Food  A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  run.  
D e f a u l t  V a l u e s  used .  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

890 1209 2052 1834 2397 2438 2485 1314 1665 2160 
2217 1387 2496 1490 17.11 1806 1766 2135 2164 1451 
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V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N ' D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
J u n  1 2 .  1995 7:54 am 

F a c i l i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  R E M E D I A T I O N  S I T E  
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: P l a n t  2 0 ,  WATER PLANT LAB HOODS 

D a t a s e t  Name: 94-WTRPLT-( I I -G2 
D a t a s e t  D a t e :  Jun  12, 1995 7:50  a m  

Wind F i l e :  WNDFILES\WIND94.WND 



J u n  12,  1995 7 : 5 4  am 

ORGAN D O S E  E Q U I V A L E N T  SUMMARY 

Organ 

Selected 
I nd  i v i  dual 

(mrem/y 1 

GONADS 
B R E A S T  
R MAR 
LUNGS 
T H Y R O I D  . 
ENDOST 
RMNDR 

E F F E C  

4 . 9 5 E - 0 9  
5 . 6 6 E - 0 9  
1 . 2 2 E - 0 7  
1 . 3 3 E - 0 5  
4 . 8 1 E - 0 9  
1 . 6 8 E - 0 6  
1 . 3 5 E - 0 7  

1 . 7 0 E - 0 6  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

P a t h w a y  

Selected 
I n d i  v i  dual 

(rnrern/y 1 

I N G E S T I O N  
I N H A L A T  I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I N T E R N A  L 
E X T E R N A L  

T O T A L  

9 . 5 2 E -  08 
1 . 6 0 E - 0 6  . 

1 . 6 0 E -  13 
9 . 9 7 E -  10 
1 . 7 0 E - 0 6  
9 . 9 7 E -  10 

1 . 7 0 E - 0 6  

SUMMARY 
Page I 
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NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  

(rnrern/y) 
, I n d i v i d u a l  

U - 2 3 4  
U - 235  
U - 236  
U - 2 3 8  
RA-226 
R A  - 228  
TH - 228  
TH - 230  
TH - 232  
TH-234  

TOTAL 

7 . 2 0 E - 0 7  
3.66E - 0 8  
2 . 5 0 E - 0 8  
8 . 4 9 E - 0 7  
8 . 5 4 E - 1 1  
1 .36E-  10 
4.99E - 0 8  
3 . 4 9 E - 0 9  
1 . 1 2 E - 0 8  
2.30E - 09 

1 . 7 0 E - 0 6  

SUMMARY 
Page 2 



J u n  1 2 ,  1995  7:54 a m  

C a n c e r  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

C A N C E R  R I S K  SUMMARY 

TOTAL 

Pathway 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 .36E-  13 
8 . 9 3 E - 1 4  
1 . 1 2 E - 1 5  
1 . 2 8 E - 1 4  
2 . 1 7 E - 1 1  
8 . 7 0 E -  15 
2 . 5 4 E -  14 
8 . 0 5 E -  15 
4 . 9 0 E -  15 
2 .80E-  13 
5 . 9 9 E - 1 5  

2 .22E-  11 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

Se l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

5 . 1 2 E - 1 3  
2 . 1 7 E - 1 1  
3 . 5 6 E - 1 8  
2 . 2 9 E - 1 4  
2 . 2 2 E -  11 
2 . 2 9 E -  1 4  

2 . 2 2 E -  11 

SUMMARY 
Page 3 
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NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

N u c l  i d e  F a t a l  Cancer  R i s k  

U - 234 
U - 2 3 5  
U-236  
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

9 . 2 7 E - 1 2  
4 .81E-  13 
3 .21E-  13 
I .  1 0 E - 1 1  
1.15E- 15 
1 . 4 0 E -  15 
9.99E- 13 
2.86E - 14 
6 . 3 2 E -  14 
7.42E- 14 

TOTAL 2 . 2 2 E -  11 

SUMMARY 
Page J 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y )  
( A l l  Radionucl ides and Pathways) 

D is tance  ( m )  

D i r e c t i o n  890 1209 2052 1834 2397 2438 2485 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
N N E  

4 . 3 E - 0 7  
4 . 6 E - 0 7  
5.OE-07 
8 . 5 E - 0 7  
9 . 7 E - 0 7  
6 . 1 E - 0 7  
3 .9E-07 
4 . 7 E - 0 7  
5 . 4 E - 0 7  
1 .5E-06 
1 . 6 E - 0 6  
1 . 5 E - 0 6  
1 . 7 E - 0 6  
1 . 7 E - 0 6  
1.OE-06 
7 . 3 E - 0 7  

3 . 3 E - 0 7  
5 . 7 E - 0 7  
6 .2E-07 
4.OE-07 
2 . 6 E - 0 7  
3 .2E-07 
4 . 3 E - 0 7  
1.OE-06 
1 .1E-06 
1 .OE-06 
1 .1E-06 
1 .1E-06 
6 . 8 E - 0 7  
4 . 8 E - 0 7  

1 .3E-07 
1 .4E-07 
1.5E-07 
2 .7E-07 
2.8E-07 
1 .8E-07 
1 .2E-07 
1 . 5 E - 0 7  
3 . 1 E - 0 7  
4 . 9 E - 0 7  
5 . 2 E - 0 7  
4 .8E-07 
5 .1E-07 
5.OE-07 
3 .1E-07 
2 .2E-07 

1 . 6 E - 0 7  
1 .6E-07 
1 . 8 E - 0 7  
3 . 2 E - 0 7  
3 . 3 E - 0 7  
2 .2E-07 
1 . 4 E - 0 7  
1 . 8 E - 0 7  
3 . 4 E - 0 7  
5 . 8 E - 0 7  
6 . 2 E - 0 7  
5.7E-07 
6 . 1 E - 0 7  
6.OE-07 
3 .6E-07 
2 .6E-07 

1 .1E-07 
1 .1E-07 
1 . 2 E - 0 7  
2 .1E-07 
2 . 2 E - 0 7  
1 .4E-07 
9 . 8 E - 0 8  
1 . 2 E - 0 7  
2 .8E-07 
3 . 9 E - 0 7  
4.1E-07 
3 .8E-07 
4. I IE-07 
4.OE-07 
2 .4E-07 
1 .7E-07 

1 .OE-07 
1 .1E-07 
1 . 2 E - 0 7  
2.OE'-07 
2 .1E-07 
1.4E-07 
9 . 5 E - 0 8  
1 . 2 E - 0 7  
2 .8E-07 
3 . 8 E - 0 7  
4.OE-07 
3 . 7 E - 0 7  
3 .9E-07 
3 . a ~ - o 7  
2 .3E-07 
1 . 7 E - 0 7  

2.OE-07 
1.OE-07 
1 . 2 E - 0 7  
2.OE-07 
2.OE-07 
1 . 4 E - 0 7  
9 :3E-08 
1 . 1 E - 0 7  
2 .7E-07 , 

3 . 7 E - 0 7  
3.9E- 07 
3.6E-07 
3 . 8 E - 0 7  
3.7E-07 
2 .3E-07 
1 .6E-07 

D is tance  ( m )  

D i r e c t i o n  1314 1665 2160 2217 1387 2496 1490 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

2 . 6 E - 0 7  
2.7E- 07 
3.OE-07 
5 . 1 E - 0 7  
5 . 5 E - 0 7  
3 .5E-07 
2 .3E-07 
2 . 8 E - 0 7  
4 . 1 E - 0 7  
9 . 3 E - 0 7  
1.OE-06 
9 . 2 E - 0 7  
9 . 9 E - 0 7  
9 . 9 E - 0 7  
6.OE-07 
4 . 2 E - 0 7  

1 .8E-07 
1 .9E-07 
2.1E-07 
3 .6E-07 
3 .8E-07 
2 .5E-07 
1 . 7 E - 0 7  
2.OE-07 
3 .6E-07 
6 .7E-07 . .....,.:. ./ . . ..:. ?,.. . . . . 
.7;.>:.:.r , ..,;.::. .. E"::O:.7- ..-: 

6 .6E-07 
..,..._.,.,... : .... :.:.:<..,:.:.: 

7.OE-07 
7.OE-07 
4 .2E-07 
3.OE-07 

1 .2E-07 
1 . 3 E - 0 7  
1.4E-07 
2 .5E-07 
2.5E-07 
1 . 7 E - 0 7  
1 .1E-07 
1 .4E-07 
3.OE-07 
4 .5E-07 
4 . 8 E - 0 7  
4.4E-07 
4 . 7 E - 0 7  
4 . 6 E - 0 7  
2.8E-07 
2.OE-07 

1 J E - 0 7  
1 . 2 E - 0 7  
1 .4E-07 
2 .4E-07 
2 . 4 E - 0 7  
1 .6E-07 
1 . 1 E - 0 7  
1 .3E-07 
3.OE-07 
4 . 4 E - 0 7  
4 .7E-07 
4 . 3 E - 0 7  
4 . 5 E - 0 7  
4 . 5 E - 0 7  
2 . 7 E - 0 7  
1 . 9 E - 0 7  

2 .4E-07 
2.5E-07 
2.7E-07 
4 . 7 E - 0 7  
5.OE-07 
3 .3E-07 
2.1E-07 
2 .6E-07 
3.9E-07 
8 . 6 E - 0 7  
9 . 2 E - 0 7  
8 .6E-07 
9 .2E-07 
9 .1E-07 
5 .6E-07 
3 . 9 E - 0 7  

1 .OE-07 
1.OE-07 
1 . 2 E - 0 7  
2.OE-07 
2.OE-07 
1.4E-07 
9 . 2 E - 0 8  
1 . 1 E - 0 7  
2 .7E-07 
3 .6E-07 
3 .9E-07 
3 . 6 E - 0 7  
3 . 8 E - 0 7  
3 . 7 E - 0 7  
2 .3E-07 
1 . 6 E - 0 7  

2 . 1 E - 0 7  
2 .2E-07 
2 .5E-07 
4.3E-07 
4.5E-07 
2.9E-07 
1 .9E-07 
2 .4E-07 
3 .8E-07 

8 . 4 E - 0 7  
7.7E-07 
8.3E - 0 7  
8 . 2 E - 0 7  
5 . O E  -07  
3.5E-07 

7 . a ~ - o 7  
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( r n )  

D i  r e c t i  on 1711 1806 1766 2135 2164 1451 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
N N E  

1 . 7 E - 0 7  
1 .8E-07 
2. OE- 07 
3 . 5 E - 0 7  
3 . 7 E - 0 7  
2 . 4 E - 0 7  
1 .6E-07 
2.OE-07 
3 . 5 E - 0 7  
6 . 4 E - 0 7  
6 .9E-07 
6 .3E-07 

6 .7E-07 
4 . 1 E - 0 7  
2 .9E-07 

6 . a ~ - o 7  

1.6E-07 
1 .7E-07 
1.9E-07 
3 . 2 E - 0 7  
3 . 4 E - 0 7  
2 .2E-07 
1 .5E-07 
1 .8E-07 
3 .4E-07 
5.9E - 0 7  
6 .3E-07 
5 . a ~ - o 7  
6 . 2 E - 0 7  
6.1E-07 
3 .7E-07 
2 .6E-07 

1.7E-07 
1 .7E-07 
1.9E-07 
3 . 3 E - 0 7  
3 . 5 E - 0 7  
2 .3E-07 
1.5E-07 
1.9E-07 
3.4E-07 
6 .1E-07 
6.5E-07 
6.OE-07 
6 .4E-07 
6.4E-07 
3.9E-07 
2.7E-07 

1.3E-07 
1 .3E-07 
1 .5E-07 
2 . 5 E - 0 7  
2 . 6 E - 0 7  

7E-07 
2E-07 
4E-07 
1E-07 
6E-07 
9E-07 

4 .5E-07 
4 .8E-07 
4 .7E-07 
2 .9E-07 
2.OE-07 

1.2E-07 
3 E - 0 7  
4E-07 
5E-07 
5E-07 

- ._ . . . . - . . . . . . . . . . . . . . . . . . . . . . . . 
I . 4 F - 0 7  _ .  . _  - .  

3.OE-07 
4.5E-07 
4 . a ~ - o 7  
4 .4E-07 
4.7E-07 
4.6E-07 
2 .8E-07 
2.OE-07 

.. 
2 .2E-07 
2 .3E-07 
2 . 6 E - 0 7  
4 . 4 E - 0 7  
4 . 7 E - 0 7  
3 .1E-07 
2.OE-07 
2.5E-07 

8 .1E-07 
8 .7E-07 

3 . a ~ - o 7  

8 . Q E - 0 7  
8 .6E-07 
8 .5E-07 
5 . 2 L  07 
3 . 7 E - 0 7  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  890 1209 2052 1834 2397 2438 2485 

N 5 .6E-12 3 . 7 E - 1 2  1.7E-12 2.OE-12 1 . 3 E - 1 2  
NNW 6.OE-12 3 .9E-12 1 .8E-12 2.1E-12 1 . 4 E - 1 2  

NW 6 .5E-12 4 . 3 E - 1 2  2.OE-12 2 .3E-12 1 . 5 E - 1 2  
W N W  1 . l E - 1 1  7 . 5 E - 1 2  3 . 4 E - 1 2  4 . 1 E - 1 2  2 . 7 E - 1 2  

W 1 . 3 E - 1 1  8.OE-12 3 . 5 E - 1 2  4 . 2 E - 1 2  2 .8E-12 
wsw 7 . 9 E - 1 2  5 .2E-12 2.3E-12 2 .8E-12 1 . 8 E - 1 2  

sw 5.OE-12 3 . 3 E - 1 2  1 . 5 E - 1 2  1 .8E-12 1 . 2 E - 1 2  
ssw 6 . 1 E - 1 2  4 . 1 E - 1 2  1.9E-12 2 .2E-12 1 . 5 E - 1 2  

S 7.OE-12 5 .5E-12 4 . O E - 1 2  4 . 4 E - 1 2  3 .6E-12 
S S E  2.OE-11 1 . 4 E - 1 1  6 . 4 E - 1 2  7 .5E-12 5.OE-12 

SE 2 . 1 E - 1 1  1 . 5 E - 1 1  6 .8E-12 8 .1E-12 5 .3E-12 
E S E  2.OE-11 1 . 4 E - 1 1  6 . 2 E - 1 2  7 .4E-12 4 .9E-12 

E 2 . 2 E - 1 1  1 . 5 E - 1 1  6.6E-12 7.9E-12 5 .2E-12 
ENE 2 . 2 E - 1 1  1 . 5 E - 1 1  6 .5E-12 7.8E-12 5 .1E-12 

N E  1 . 4 E - 1 1  8 . 8 E - 1 2  3.9E-12 4 . 7 E - 1 2  3 .1E-12 
NNE 9 . 5 E - 1 2  6 .2E-12 2.8E-12 3 .3E-12 2 . 2 E - 1 2  

1 . 3 E - 1 2  1 .3E-12 
1 . 3 E - 1 2  1.3E-12 
1 . 5 E - 1 2  1 .5E-12 
2 . 6 E - 1 2  2 .5E-12 
2 . 7 E - 1 2  2 .6E-12 
1 . 8 E - 1 2  1 . 7 E - 1 2  
1 . 2 E - 1 2  l . l E - 1 2  
1 . 5 E - 1 2  1 .4E-12 
3 . 5 E - 1 2  3 .5E-12 
4 . 9 E - 1 2  4 . 7 E - 1 2  
5 .2E-12 5.OE-12 
4 . 8 E - 1 2  4 . 6 E - 1 2  
5 .1E-12 4 .9E-12 
5.OE-12 4 .8E-12 
3.OE-12 2 .9E-12 
2 . 1 E - 1 2  2.OE-12 

D i s t a n c e  ( m )  
~ 

D i r e c t i o n  1314 1665 2160 2 2 1  7 1387 2496 1490 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

N E  
NNE 

3 . 3 E - 1 2  2 .3E-12 1.6E-12 1.5E-12 
3 . 4 E - 1 2  2 . 4 E - 1 2  1 . 6 E - 1 2  1 . 6 E - 1 2  
3 . 8 E - 1 2  2 .7E-12 1.8E-12 1.7E-12 
6 . 7 E - 1 2  4 . 7 E - 1 2  3 .2E-12 3.OE-12 
7 . 1 E - 1 2  4 . 9 E - 1 2  3.3E-12 3 .1E-12 
4 . 6 E - 1 2  3 .2E-12 2 .1E-12 2 .1E-12 
3.OE-12 2 . 1 E - 1 2  1 . 4 E - 1 2  1 . 4 E - 1 2  
3 . 7 E - 1 2  2 . 6 E - 1 2  1.8E-12 1 .7E-12 
5 .3E-12 4 . 6 E - 1 2  3 .9E-12 3 .8E-12 
1 . 2 E - 1 1  8 . 7 E - 1 2  5.9E-12 5.7E-12 
1 . 3 E - 1 1  9 . 3 E - 1 2  6 .3E-12 6.OE-12 
1 . 2 E - 1 1  8 . 6 E - 1 2  5.8E-12 5 .5E-12 
1 . 3 E - 1 1  9 . 2 E - 1 2  6 . 1 E - 1 2  5.9E-12 
1 . 3 E - 1 1  9.l .E-12 6.OE-12 5 .8E-12 
7 . 8 E - 1 2  5 . 5 E - 1 2  3.6E-12 3.5E-12 
5 . 5 E - 1 2  3 . 8 E - 1 2  2 .6E-12 2 .5E-12 

3.OE-12 1 . 2 E - 1 2  2.7E-12 
3 . 2 E - 1 2  1 . 3 E - 1 2  2.9E-12 
3 . 5 E - 1 2  1 .4E-12 3 .2E-12 
6 . 2 E - 1 2  2 .5E-12 5.5E-12 
6 . 5 E - 1 2  2 .6E-12 5 .9E-12 
4 . 2 E - 1 2  1 . 7 E - 1 2  3 .8E-12 
2 . 7 E - 1 2  l . l E - 1 2  2 .5E-12 
3 .4E-12 1 . 4 E - 1 2  3 .1E-12 
5 . 1 E - 1 2  3 . 5 E - 1 2  4 .9E-12 
1 . lE-11 4 . 7 E - 1 2  1 . O E - 1 1  
1 . 2 E - 1 1  5.OE-12 1 . lE-11  
1 . l E - 1 1  4 . 6 E - 1 2  1.OE-11 
1 . 2 E - 1 1  4 . 9 E - 1 2  1 . l E - 1 1  
1 . 2 E - 1 1  4 . 8 E - 1 2  1 . lE -11  
7 .2E-12 2 .9E-12 6 .5E-12 
5 , l E - 1 2  2.OE-12 4 . 5 E - 1 2  
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I N D I V I D U A L  L I F E T I M E  R I S K  ( d e a t h s )  
( A 1  1 Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

O i r e c t i o n  1 7 1 1  1 8 0 6  1 7 6 6  2 1 3 5  2 1 6 4  1 4 5 1  

N 2 . 2 E -  12 
NNW 2 . 3 E - 1 2  

NW 2 . 6 E -  12 
WNW 4 . 5 E - 1 2  

W 4 . 7 E - 1 2  
w s w  3 . 1 E - 1 2  

sw 2 . O E -  12 
ssw 2 . 5 E -  1 2  

S 4 . 5 E - 1 2  
SSE 8 . 4 E - 1 2  

SE 8 . 9 E - 1 2  
ESE 8 . 2 E -  12 

E 8 . 8 E - 1 2  
ENE a . 7 ~ - 1 2  

NE 5 . 2 E - 1 2  
NNE 3 . 7 E - 1 2  

2 .OE-  1 2  
2 . 1 E - 1 2  
2 . 4 E - 1 2  
4 . 2 E -  1 2  
4 . 3 E -  1 2  
2 . 8 E -  1 2  
1 . 9 E - 1 2  
2 . 3 E - 1 2  
4 . 4 E - 1 2  
7 . 7 E -  12 
8 . 2 E - 1 2  
7 . 6 E -  1 2  
8 . 1 E -  1 2  
8 . O E - 1 2  
4 . 8 E - 1 2  
3 . 4 E - 1 2  

2 . 1 E - 1 2  
2 . 2 E - 1 2  
2 . 5 E -  1 2  
4 . 3 E - 1 2  
4 . 5 E -  1 2  
2 . 9 E - 1 2  
1 . 9 E -  1 2  
2 . 4 E - 1 2  
4 . 5 E -  1 2  
8 . O E - 1 2  
8 . 5 E - 1 2  
7 . 9 E -  1 2  
8 . 4 E - 1 2  
8 . 3 E - 1 2  
5 . O E - 1 2  
3 . 5 E -  12 

1 . 6 E -  1 2  
1 . 6 E - 1 2  
1 . 8 E -  1 2  
3 . 2 E - 1 2  
3 . 3 E -  1 2  
2 . 2 E -  12 
1 . 4 E - 1 2  
1 . 8 E - 1 2  
3 . 9 E -  1 2  
6 .  OE- 1 2  
6 . 4 E - 1 2  
5 . 9 E -  1 2  
6 . 2 E - 1 2  
6 . 1 E - 1 2  
3 . 7 E -  1 2  
2 . 6 E -  1 2  

1 . 6 E - 1 2  
1 . 6 E - 1 2  
1 . 8 E - 1 2  
3 . 1 E - 1 2  
3 . 3 E - 1 2  
2 . 1 E - 1 2  
1 . 4 E - 1 2  
1 . 7 E - 1 2  
3 . 9 E - 1 2  
5 . 9 E - 1 2  
6 . 3 E - 1 2  
5 . 8 E -  1 2  
6 . 1 E - 1 2  
6 .OE-  12 
3 . 6 E - 1 2  
2 . 5 E - 1 2  

2 . 8 E - 1 2  
3 . O E - 1 2  
3 . 3 E - 1 2  
5 . 8 E - 1 2  
6 . 1 E - 1 2  
3 . 9 E - 1 2  
2 . 6 E - 1 2  
3 . 2 E - 1 2  
5 . O E - 1 2  
1 . l E - 1 1  
1 . l E - 1 1  
1 . O E - 1 1  
1 . l E - 1 1  
1 . l E - 1 1  
6 . 7 E -  12 
4 . 7 E - 1 2  



C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment  
May 3 ,  1995 11 :38  a m  ' 

F a c i l i t y :  FERNALD ENVIRONMENTAL M A N A G E M E N T  P R O J E C T  
A d d r e s s :  P .O.  BOX 538704 

7400 WILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  3 5 x 3 - 8 7 0 4  

E f f e c t i v e  Dose E q u i v a l e n t  
(mrern /year )  

4 .03E-03 

A t  T h i s  L o c a t i o n :  929 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 NESHAP.Demonst ra t ion  
LOCATION: B u i l d i n g  5 3 ,  H&S Lab Hoods ( 2 0 0 6 )  

D a t a s e t  Name: 9 4 - H & S L A B - ( I ) - G l  
D a t a s e t  D a t e :  May 3 ,  1995 11:36 am 

Wind F i l e :  WNDFILES\WIND94.WND 
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i. 7206 

May 3 ,  1995  11:38 am S Y N O P S I S  
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MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 9 2 9  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  5 .13E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  Val e n t  

O r g a n  (mrem/y 1 

GONADS 1 . 2 4 E - 0 5  
BREAST 1 . 4 0 E - 0 5  
R M A R  5.50E - 0 4  
LUNGS 3 .04E-02 
T H Y R O I D  1 .21E-05 
ENDOST 7.27E-03 
RMNDR 3 .20E-04 

EFFEC 4 .03E-03 



May 3 .  1995 11 :38  a m  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

N u c l  i d e  C1 a s s  S i z e  

S o u r c e  
#1 

C i  / y  
TOTAL 
C i  / y  

U - 234 
U - 2 3 5  
U - 2 3 6  
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

1.00 
1 .oo 
1 .00  
1.00 
1.00 
1.00 
1 . o o  
1.00 
1 . o o  
1.00 

S Y N O P S I S  
Page 2 

7 .8E-06 
4 .1E-07 
3.OE-07 
8 . 7 E - 0 6  
5 .5E-09 
2 . 2 E - 0 8  
2 .3E-07 
6 . 9 E - 0 7  
3 . 7 E - 0 8  
3 . 4 E - 0 5  

7.8E-06 
4 .1E-07 
3 .OE-07 
8 .7E-06 
5.5E-09 
2 .2E-08 
2 .3E-07 
6 .9E-07 
3 .7E-08 
3 . 4 E - 0 5  

SITE INFORMATION 

T e m p e r a t u r e :  12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i x i n g  H e i g h t :  950 m 



c I 

May 3 ,  1995 11:38  a m  

S O U R C E  I N F O R M A T I O N  

Source  Number: 1 

e 7206 

Stack  H e i g h t  (m): 11 .89  
Diamete r  ( m ) :  0 . 2 8  

Plume R i s e  
Momentum ( m / s ) :  4.62E+00 
( E x i t  Vel o c i  t y )  

AGRICULTURAL D A T A  

Vege tab le  M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700  0 .399  0 . 4 4 2  
F r a c t i o n  From Assessment Area:  0 .300  0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  Impor ted :  0.000 0.000 0 .000 

Food A r r a y s  were not genera ted  f o r  t h i s  r u n .  
De fau l  t V a l  ues used. 

D I S T A N C E S  U S E D  F O R  M A X I M U M  INDIVIDUAL A S S E S S M E N T  

S Y N O P S I S  
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1375 1358 2166 1826 1534 1169 1167 1188 1214 1312 
1296 1241 1095 1077 1637 1132 929 930 1625 1682 
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V e r s i o n  1 . 0 0  

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N . D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
May 3 ,  1995 11:38 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  53. H & S  Lab Hoods ( 2 0 0 6 )  

D a t a s e t  Name: 9 4 - H & S L A B - ( I ) - G l  
D a t a s e t  D a t e :  May 3 .  1995 11:36 a m  

Wind F i l e :  WNDFILES\WIND94.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  

(mrem/y 1 
I n d i v i d u a l  - 

G O N A D S  
BREAST 
R M A R  
LUNGS 
THY R O I  0 
ENDOST 
RMNDR 

1 . 2 4 E - 0 5  
1 . 4 0 E - 0 5  
5 . 5 0 E - 0 4  
3 . 0 4 E - 0 2  
1.2 l .E-05 
7 . 2 7 E - 0 3  
3.20E - 04 

EFFEC 4 . 0 3 E - 0 3  

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

INGESTION 2 . 3 0 E - 0 4  
1 NHALATION 3 .80E-  03 
A I R  I M M E R S I O N  3 .18E-  10 
GROUND SURFACE 2 . 3 9 E - 0 6  
I NTE RNA L 4 . 0 3 E - 0 3  
EXTERNAL 2 . 3 9 E - 0 6  

TOTAL 4 . 0 3 E - 0 3  



May 3 ,  1995 11:38 a m  

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

N u c l  i d e  

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH -230 
TH - 232 
TH - 234 

TOTAL 

Sel e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

1 .74E-03 
8 .77E-05 
6.42E-05 
1.73E-03 
1.70E-07 
2.73E-07 
9 .53E-05 
2 .80E-04 
2 .15E-05 
4 .57E-06 

4 .03E-  03 

SUMMARY 
Page 2 



May 3 ,  1995 11 :38  a m  

Cancer  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
6OWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i  i e t i m e  

F a t a l  C a n c e r  R i s k  

5 .40E-  10 
3 . 5 7 E -  10 
2 .76E-  12 
3 . 1 0 E - 1 1  
4 .95E - 08 
2 . 0 9 E -  11 
5 .54E-  11 
2 .53E-  11 
1 . 2 l E - 1 1  
6 . 6 6 E -  10 
1 . 4 8 E - 1 1  

5 . 1 3 E - 0 8  

PATHWAY R I S K  SUMMARY 

INGESTION 
I NHA LATI  ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

1 . 2 2 E - 0 9  
5 .00E-08  
7.10E- 15 
5 .50E-  11 
5 . 1 2 E - 0 8  
5 . 5 0 E - 1 1  

5 . 1 3 E - 0 8  

SUMMARY 
Page 3 
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Nuc l  i d e  

U - 234 
U - 235 
U - 236 
U-238 
R A  - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2.24E-08 
1 .15E-09 
8 .24E-  10 
2 .24E-08 
2 .23E-12 
2 .78E-  12 
1 .91E-09 
2 .29E-09 
1.21E-10 
1 .44E-10 

5 .13E-08 

SUMMARY 
Page A 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a a i o n u c l  i d e s  and Pathways)  

~~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 1375 1358 2166 1826 1534 1169 1167 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
NNE 

6.3E-04 
6.7E-04 
7 .4E-04 
1 . 3 E - 0 3  
1 . 3 E - 0 3  
8 . 8 E - 0 4  
5 . 8 E - 0 4  
7 .1E-04 
9 . 3 E - 0 4  
2 . 3 E - 0 3  
2.4E-03 
2.3E-03 
2 .4E-03 
2 .4E-03 
1 .5E-03 
1 .OE-03 

6.4E-04 
6 . 8 E - 0 4  
7 .5E-04 
1 . 3 E - 0 3  
1 . 4 E - 0 3  
8 . 9 E - 0 4  
5 .9E-04 
7 .2E-04 
9 . 4 E - 0 4  
2 .3E-03 
2 .5E-03 
2 .3E-03 
2.5E-03 
2 .4E-03 
1.5E-03 
1 .OE-03 

3 .4E-04 
3 .5E-04  
3 .9E-04 
6 . 6 E - 0 4  
6 . 8 E - 0 4  
4 . 6 E - 0 4  
3 . 1 E - 0 4  
3 . 8 E - 0 4  
7 . 4 E - 0 4  
1 . 2 E - 0 3  
1 . 3 E - 0 3  
1 .2E-03 
1 .3E-03 
1 .2E-03 
7 .6E-04 
5 .3E-04 

4 .3E-04 
4.5E -04 
5.OE-04 
8 .5E-04 
8 . 8 E - 0 4  
5 .9E-04 
3 . 9 E - 0 4  
4 .8E-04 
8 . 1 E - 0 4  
1 .5E-03 
1 .7E-03 
1 .5E-03 
1 .6E-03 
1 .6E-03 
9 .8E-04 
6 . 9 E - 0 4  

5.4E-04 
5.7E-04 
6 . 4 E - 0 4  
1.1 E-03 
l . l E - 0 3  
7 .5E-  04 
5.OE-04 
6 . 1 E - 0 4  
8 . 8 E - 0 4  
2.OE-03 
2 .1E-03 
1 .9E-03 
2 .1E-03 
2 . 1 E - 0 3  
1 .3E-03 
8 . 8 E - 0 4  

7 .8E-04 
8 . 3 E - 0 4  
9 . 2 E - 0 4  
1 . 6 E - 0 3  
1.7E-03 
l . l E - 0 3  
7 . 1 E - 0 4  
a . 7 ~ - 0 4  
1.OE-03 
2 .8E-03 
3.OE-03 
2 . 8 E - 0 3  
3.OE-03 
3.OE-03 
1 .9E-03 
1 .3E-03 

7 . a ~ - o 4  
8 .3E-04 
9 .2E-04 
1.6E-03 
1 .7E-03 
1 .1E-03 
7.1E-04 
8 . 7 E - 0 4  
1 .OE-03 
2 .8E-03 
3.OE-03 
2 .8E-03 
3.OE-03 
3.OE-03 
1 .9E-03 
1 .3E-03 

D i s t a n c e  (in) 

D i r e c t i o n  1188 1214 1312 1296 1241 1095 1077 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
E N E  

N E  
NNE 

7 .6E-04 
8 . 1 E - 0 4  
9.OE-04 
1 .5E-03 
1.6E-03 
1 .1E-03 
7.OE-04 
8 . 5 E - 0 4  
1 .OE-03 
2 . 7 E - 0 3  
2 . 9 E - 0 3  
2 .7E-03 
3.OE-03 
2 .9E-03 
1 .8E-03 
1 . 3 E - 0 3  

7 .4E-04 
7 .9E-04 
8 . 7 E - 0 4  
1 .5E-03 
1 .6E-03 
1 .OE-03 
~ . B E - o ~  
8 . 3 E - 0 4  
1 .OE-03 
2 .7E-03 
2 .9E-03 
2 .7E-03 
2 .9E-03 
2 .9E-03 
1 .8E-03 
1 . 2 E - 0 3  

6.7E-04 
7 . 1 E - 0 4  
7 . 9 E - 0 4  
1 . 3 E - 0 3  
1 .4E-03 
9 . 4 E - 0 4  
6 .1E-04 
7 .5E-04 
9 .6E-04 
2 .4E-03 
2 .6E-03 
2 .4E-03 
2 .6E-03 
2 . 6 E - 0 3  
1 . 6 E - 0 3  
1 . 1 E - 0 3  

6 .8E-04 
7.2E-04 
a. O E  - 0 4  
1 .4E-03 
1 .5E-03 
9 . 5 E - 0 4  
6 . 2 E - 0 4  
7 .6E-04 
9 . 6 E - 0 4  
2 .5E-03 
2 .6E-03 
2 .5E-03 
2 .6E-03 
2.6E-03 
1 .6E-03 
1 .1E-03 

7.2E- 04 
7.7E-  04 
8 .5E-04 
1 . 4 E - 0 3  
1 . 5 E - 0 3  
1.OE-03 
6 . 6 E - 0 4  
8 .  I E - 0 4  
9.9E- 04 
2 .6E-03 
2 . 8 E - 0 3  
2 .6E-03 
2 .8E-03 
2 . 8 E - 0 3  
1 .7E-03 
1 .2E-03 

a . 5 ~ - 0 4  
9 .  O E -  04 
1.OE-03 
1 . 7 E - 0 3  
1 . 8 E - 0 3  
1 .2E-03 
7 . 7 E  - 04 
9 . 4 E - 0 4  
1 . 1 5 0 3  
3.OE-03 
3 . 3 E - 0 3  
3.OE-03 
3 . 3 E - 0 3  
3 . 3 E - 0 3  
2 .OE-03 
1 . 4 E - 0 3  

a .  6 ~ - 0 4  
9 . 2 E - 0 4  
1 .OE-03 
1 . 7 E - 0 3  
1 . 9 E - 0 3  
1 .2E-03 
7 .9E-04 
9 . 6 E - 0 4  
1 . 1 E - 0 3  
3 . 1 E - 0 3  
3 . 3 E - 0 3  
3 . 1 E - 0 3  
3 . 4 E - 0 3  
3 . 3 E - 0 3  
2 .1E-03 
1 . 4 E - 0 3  



May 3 ,  1 9 9 5  1 1 : 3 8  a m  

INDIV IDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Raciionucl i d e s  and Pathways) 

SUMMARY 
Page 6 

Dis tance  (in) 
~ 

D i  r e c t i  on 1 6 3 7  1132  929 930  1 6 2 5  1 6 8 2  

N 5.OE-04 8 . 1 E - 0 4  1.OE-03 1.OE-03 5 .OE-04  4 . 8 E - 0 4  
NNW 5 . 2 E - 0 4  8 . 7 E - 0 4  l . l E - 0 3  l . l E - 0 3  5 . 3 E - 0 4  5.OE-04 

NW 5 . 8 E - 0 4  9 . 6 E - 0 4  1 . 2 E - 0 3  1 . 2 E - 0 3  5 . 9 E - 0 4  5 . 6 E - 0 4  
W N W  9 . 9 E - 0 4  1 . 6 E - 0 3  2 . 1 E - 0 3  2 . 1 E - 0 3  1 .OE-03  9 . 5 E - 0 4  

W 1 .OE-03  1 . 8 E - 0 3  2 . 3 E - 0 3  2 . 3 E - 0 3  1.OE-03 1.OE-03 
wsw 6 . 9 E - 0 4  l . l E - 0 3  1 . 5 E - 0 3  1 . 5 E - 0 3  6 . 9 E - 0 4  6 . 6 E - 0 4  

sw 4 . 6 E - 0 4  7 . 4 E - 0 4  9 . 5 E - 0 4  9 . 5 E - 0 4  4 . 6 E - 0 4  4 . 4 E - 0 4  
ssw 5 . 6 E - 0 4  9 . 1 E - 0 4  l . l E - 0 3  l . l E - 0 3  5 . 6 E - 0 4  5 . 4 E - 0 4  

S 8 . 6 E - 0 4  1.OE-03 1 . 2 E - 0 3  1 . 2 E - 0 3  8 . 6 E - 0 4  8 . 5 E - 0 4  
S S E  2 . 9 E - 0 3  3 . 6 E - 0 3  3 . 6 E - 0 3  1 . 8 E - 0 3  1 . 7 E - 0 3  

SE 1 . 9 E - 0 3  1 . 9 E - 0 3  
E S E  1 . 8 E - 0 3  1 . 7 E - 0 3  

E 1 . 9 E - 0 3  1 . 8 E - 0 3  
ENE 1 . 9 E - 0 3  3 . 1 E - 0 3  4.OE-03 4.OE-03 1 . 9 E - 0 3  1 . 8 E - 0 3  

N E  l . l E - 0 3  1 . 9 E - 0 3  2 . 5 E - 0 3  2 . 5 E - 0 3  
NNE 8 .OE-04  1 . 3 E - 0 3  1 . 7 E - 0 3  1 . 7 E - 0 3  



M a y  3 ,  1995 11:38 am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(All R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
? a g e  7 

\ 

D i s t a n c e  (m) 

D i r e c t i o n  1375 1358 2 1 6 6  1826 1534 1169 1167 
~~ 

N 7 .8E-09 7.9E-09 4.OE-09 5 . 2 E - 0 9  6 .7E-09 9 . 7 E - 0 9  9 . 7 E - 0 9  
NNW 8 .2E-09 8 .4E-09 4 . 2 E - 0 9  5 . 4 E - 0 9  7.OE-09 1.OE-08 1.OE-08 

NW 9 .2E-09 9 . 3 E - 0 9  4 . 7 E - 0 9  6 . 1 E - 0 9  7.9E-09 l . l E - 0 8  1. l .E-08 
W N W  1 .6E-08 1 . 6 E - 0 8  8 . 1 E - 0 9  l . l E - 0 8  1 .4E-08 2.OE-08 2 . 0 E - 0 8  

W 1 .7E-08 1 . 7 E - 0 8  8 . 4 E - 0 9  l . l E - 0 8  1 .4E-08 2 . 1 E - 0 8  2 . 1 E - 0 8  
wsw l . l E - 0 8  l . l E - 0 8  5 .6E-09 7 . 2 E - 0 9  9.3E-09 1 . 4 E - 0 8  1 . 4 E - 0 8  

sw 7 . 1 E - 0 9  7 .2E-09 3 . 7 E - 0 9  4 .7E-09 6 .1E-09 8 .9E-09 8 . 9 E - 0 9  
ssw 8 .8E-09 8 .9E-09 4 . 6 E - 0 9  5.9E-09 7.5E-09 l . l E - 0 8  l . l E - 0 8  

S 1 . 2 E - 0 8  1 . 2 E - 0 8  9 .2E-09 1.OE-08 l . l E - 0 8  1 .3E-08 1 . 3 E - 0 8  
SSE 2 . 9 6 - 0 8  2 . 9 E - 0 8  1 . 5 E - 0 8  1 .9E-08 2.5E-08 3 .6E-08 3 . 6 E - 0 8  

SE 3 .1E-08 3 .2E-08 1 . 6 E - 0 8  2 .1E-08 2 .7E-08 3 . 8 E - 0 8  3 . 8 E - 0 8  
ESE 2 .9E-08 2 . 9 E - 0 8  1 .5E-08 1 .9E-08 2 .5E-08 3 . 6 E - 0 8  3 . 6 E - 0 8  

E 3 .1E-08 3 . 1 E - 0 8  1 .6E-08 2.OE-08 2 .6E-08 3 . 8 E - 0 8  3 . 8 E - 0 8  
E N E  3.OE-08 3 . 1 E - 0 8  1 .5E-08 2.OE-08 2.6E-08 3 . 8 E - 0 8  3 . 8 E - 0 8  

N E  1 .9E-08 1 .9E-08 9.4E-09 1 . 2 E - 0 8  1 .6E-08 2 . 3 E - 0 8  2 .3E-08 
N N E  1.3E-08 1 . 3 E - 0 8  6.6E-09 8 .5E-09 l . l E - 0 8  1 . 6 E - 0 8  1 .6E-08 

D i s t a n c e  (in) 

Di recti on 1188 1 2 1 4  1312 1296 1241 1095 1077  

N 9 .5E-09 9 .2E-09 8 .3E-09 8 .4E-09 9.OE-09 l . l E - 0 8  1. l .E-08 
NNW 1.OE-08 9 .8E-09 8 . 8 E - 0 9  9.OE-09 9 . 5 E - 0 9  l . l E - 0 8  1 . 2 E - 0 8  

NW l . l E - 0 8  l . l E - 0 8  9 . 8 E - 0 9  1.OE-08 l . l E - 0 8  1 . 2 E - 0 8  1 . 3 E - 0 8  
W N W  1 .9E-08 1 . 9 E - 0 8  1 .7E-08 1 . 7 E - 0 8  1 .8E-08 2 . 1 E - 0 8  2 .2E-08 

W 2 .1E-08 2.OE-08 ' 1 .8E-08 1 . 8 E - 0 8  2.OE-08 2 .3E-08 2 . 4 E - 0 8  
wsw 1 .3E-08 1 . 3 E - 0 8  1 .2E-08 1 . 2 E - 0 8  1 . 3 E - 0 8  1 . 5 E - 0 8  1 . 5 E - 0 8 .  

sw 8 .7E-09 8 . 4 E - 0 9  7 .6E-09 7 . 7 E - 0 9  8 . 2 E - 0 9  9 .6E-09 9 .8E-09 
ssw l . l E - 0 8  1.OE-08 9 .3E-09 9 . 5 E - 0 9  1.OE-08 1 . 2 E - 0 8  1 . 2 E - 0 8  

S 1 .3E-08 1 . 2 E - 0 8  1 .2E-08 1 .2E-08 1 .2E-08 1 .3E-08 1 . 3 E - 0 8  
S S E  3 .5E-08 3 . 4 E - 0 8  3 .1E-08 3 . 1 E - 0 8  3 .3E-08 3 . 8 E - 0 8  3 . 9 E - 0 8  

S E  3 .7E-08 3 . 6 E - 0 8  3 . 3 E - 0 8  3 . 3 E - 0 8  3 .5E-08 4 . 1 E - 0 8  4 . 2 E - 0 8  
E S E  3 .5E-08 3 . 4 E - 0 8  3 . 1 E - 0 8  3 . 1 E - 0 8  3.3E-08 3 . 9 E - 0 8  3 . 9 E - 0 8  

E 3 .8E-08 3 .6E-08 3 . 3 E - 0 8  3 . 3 E - 0 8  3 .5E-08 4 . 2 E - 0 8  4 . 3 E - 0 8  
E N E  3 . 7 E - 0 8  3 . 6 E - 0 8  3 .3E-08 3 . 3 E - 0 8  3.5E-08 4 . 2 E - 0 8  4 . 2 E - 0 8  

N E  2 .3E-08 2 . 2 E - 0 8  2.OE-08 2.OE-08 2 .2E-08 2 . 6 E - 0 8  2 . 6 E - 0 8  
N N E  1 .6E-08 1 . 5 E - 0 8  1 .4E-08 1 . 4 E - 0 8  1 . 5 E - 0 8  1 . 8 E - 0 8  1 . 8 E - 0 8  I 



May 3 .  1995 11 :38  a m  

I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(All R a d i o n u c l i d e s  and P a t h w a y s )  

S U M M A R Y  
Page 3 

D i s t a n c e  ( m )  

O i  r e c t i o n  1637 1132 929 930 1625 1682 

N 6 . 1 E - 0 9  1.OE-08 
N N W  6 . 4 E - 0 9  l . l E - 0 8  
N W  7 . 1 E - 0 9  1 . 2 E - 0 8  

W N W  1 . 2 E - 0 8  2 .1E-08 
W 1 . 3 E - 0 8  2 .2E-08 

wsw 8 . 5 E - 0 9  1 . 4 E - 0 8  
sw 5 . 6 E - 0 9  9 . 2 E - 0 9  

ssw 6 . 9 E - 0 9  l . l E - 0 8  
s l . l E - 0 8  1 . 3 E - 0 8  

SSE 2 . 3 E - 0 8  3 . 7 E - 0 8  
SE 2 .4E-08 4.OE-08 

ESE 2 . 2 E - 0 8  3 . 7 E - 0 8  
E 2 . 4 E - 0 8  4.OE-08 

ENE 2 . 4 E - 0 8  4.OE-08 
N E  1 . 4 E - 0 8  2 .4E-08 

N N E  1.OE-08 1 . 7 E - 0 8  

1 . 3 E - 0 8  1 . 3 E - 0 8  6 .2E-09 5.9E-09 
1 . 4 E - 0 8  1 . 4 E - 0 8  6 .5E-09 6 .2E-09 
1 .5E-08 1 . 5 E - 0 8  7 .2E-09 6 . 9 E - 0 9  
2 . 6 E - 0 8  2 .6E-08 1.3E-08 1 .2E-08 
2 . 9 E - 0 8  2 . 9 E - 0 8  1 .3E-08 1 . 2 E - 0 8  
1 . 9 E - 0 8  1 . 9 E - 0 8  8 .6E-09 8 . 1 E - 0 9  
1 .2E-08 1 . 2 E - 0 8  5.6E-09 5 .3E-09 
1 . 4 E - 0 8  1 . 4 E - 0 8  6 .9E-09 6 . 6 E - 0 9  
1 .5E-08 1 . 5 E - 0 8  l . l E - 0 8  l . l E - 0 8  
4 .6E-08 4 . 6 E - 0 8  2 .3E-08 2 . 2 E - 0 8  
5.OE-08 5.OE-08 2 .5E-08 2 .3E-08 
4 . 7 E - 0 8  4 . 7 E - 0 8  2 .3E-08 2 . 2 E - 0 8  
5 .1E-08 5 . 1 E - 0 8  2 .4E-08 2 . 3 E - 0 8  
5 .1E-08 5 . 1 E - 0 8  2 .4E-08 2 . 3 E - 0 8  
3 .2E-08 3 . 2 E - 0 8  1 .5E-08 1 .4E-08 
2 .2E-08 2 . 2 E - 0 8  1.OE-08 9 . 6 E - 0 9  



V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment  
May 3 ,  1995 11:39 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 538704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

2.88E -03  

A t  T h i s  L o c a t i o n :  1209 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  53 .  H&S Lab Hoods ( 2 0 0 6 )  

D a t a s e t  Name: 9 4 - H & S L A B - ( I I - G 2  
O a t a s e t  D a t e :  May 3 ,  1995 11:38 am 

Wind F i  1 e :  W N D F I  LES\WIND94. WND 



May 3 ,  1995 11:39 a m  

MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  O f  The  I n d i v i d u a l :  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  3 . 6 6 E - 0 8  

1209 M e t e r s  E a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

Dose 
E q u i  Va l  e n t  

(mrem/y 1 

8 . 7 2 E - 0 6  
9.91E- 06  
3 . 8 9 E - 0 4  
2 .17E-02  
8 . 4 9 E - 0 6  
5 .14E-03  
2 . 2 4 E - 0 4  

2 .88E-03  

SY N O P S I  s 
Page 1 



May 3 ,  1995 11:39 a m  

Nucl  i d e  C1 a s s  

U - 234 
U - 235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

S i z e  

1.00 
1.00 
1.00  
1 . o o  
1 .00  
1 . 0 0  
1 . o o  
1.00 
1.00 
1.00 

Source  
#1 

C i  / y  
TOTAL 
c i / y  

7 .8E-06 
4 .1E-07 
3.OE-07 
a .  7 ~ - 0 6  
5 .5E-09 
2 . 2 E - 0 8  
2 . 3 E - 0 7  
6 . 9 E - 0 7  
3 .7E-08 
3 .4E-05 '  

7 .8E-06 
4 .1E-07 
3.OE-07 
8 . 7 E - 0 6  
5.5E-09 
2 .2E-08 
2 .3E-07 
6 .9E-07 
3 .7E-08 
3 .4E-05 

SITE I N F O R M A T I O N  

Ternperat u r e  : 12 d e g r e e s  C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  n g  H e i g h t :  950 rn 

SY N O P S  I S 
Page 2 



May 3 ,  1995 11:39 am 

Source  Number: 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m ) :  

SY N O P S I  s 
Page 3 

SOURCE i N F O R M A T I O N  

1 

11.89 
0 .28  

Plume R i s e  
Momentum ( m / s ) :  4.62E+00 
( E x i t  'Ve l  o c i  t y  ) 

A G R  I CU LTU R A  L D A T A  

Vegetab l  e M i  1 k Meat 

F r a c t i o n  Home Produced:  0 .700 0.399 0.442 
0 .300 0 . 6 0 1  0 . 5 5 8  F r a c t i o n  From Assessment Area:  

F r a c t i o n  Impor ted :  0 .000 0.000 0 . 0 0 0  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used. 

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1335 1711 2263 1661 2384 2502 2039 1815 1209 2102 
2173 1887 2562  1860 2158 2251 2206 1985 2018 1811 



1 2 0 6  

C A P 8 8 - P C  

V e r s i o n  1 .00  

C l e a n  A i r  Acr; Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
May 3 .  1995 11:39 am 

F a c i l i t y :  F E R N A L D  ENVIRONMENTAL MANAGEMENT P R O J E C T  
Address :  P . O .  B O X  538704 

7400 W I LLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION S I T E  
Source  Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: 1994 N E S H A P  D e m o n s t r a t i o n  
LOCATION: B u i l d i n g  53, H & S  Lab Hoods ( 2 0 0 6 )  

D a t a s e t  Name: 94-H&SLAB- ( I  1-G2 
D a t a s e t  D a t e :  May 3 ,  1995 11:38 am 

Wind F i l e :  WNDFILES\WIND94.WND 



May 3 ,  1995 11 :39  a m  SUMMARY 
Page 1 

ORGAN D O S E  EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (rnrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

8 .72E-06 
9.91E- 06  
3.89E-04 
2 .17E-02 
8 . 4 9 E - 0 6  
5 . 1 4 E - 0 3  
2 .24E-04 

2.88E - 0 3  

PATHWAY E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

I NGEST I ON 1 . 6 1 E - 0 4  
INHALATION 2.72E - 03 
A I R  I M M E R S I O N  2 .28E- 10 
GROUND SURFACE 1 . 7 2 E - 0 6  
INTERNAL 2.88E - 03 
EXTERNAL 1 .72E-06 

TOTAL 2.88E- 03 



May 3 ,  1995  11 :39  am 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 238  
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH-234 

TOTAL 

S e l e c t e d  
I n d i  v i  d u a l  

(mrern/y) 

1 .24E-03  
6 . 2 6 E - 0 5  
4 . 5 8 E - 0 5  
1 . 2 4 E - 0 3  
1 . 2 0 E - 0 7  
1 . 9 2 E - 0 7  
6 . 8 1 E - 0 5  
2 .00E-04  
1 . 5 3 E - 0 5  
3 . 2 3 E - 0 6  

2.88E - 03 

SUMMARY 
Page 2 



May 3 ,  1995 11:39 a m  

.. C A N C E R  R I S K  SUMMARY 

Cancer  

Sel e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEM I A 
BONE 
T H Y R O I D  
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

3.81E- 10 
2.52E-10 
1.95E- 12 
2 . 2 0 E -  11 
3 . 5 4 E - 0 8  
1 . 4 7 E -  11 
3.89E- 11 
1 . 8 0 E -  11 
8 . 5 5 E - 1 2  
4.65E- 10 
1.05E- 11 

PATHWAY R I S K  SUMMARY 

TOTAL 

3.66E- 08 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I NTERNA L 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

8 .52E-10 
3 . 5 7 ~ - o a  
5.07E- 15  
3.95E- 11 
3 . 6 6 E - 0 8  
3 .95E-  11 

3 . 6 6 E - 0 8  

SUMMARY 
Page 3 



May 3 .  1995 11 :39  a m  

N u c l  i d e  

U - 234 
U - 2 3 5  
U - 236 
U - 238  
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .60E-08  
8 .20E-  10 
5.89E- 10 
1 . 6 0 E - 0 8  
1.59E- 12 
1 .96E-12  
1 .36E-09  
1 . 6 4 E - 0 9  
8 . 6 4 E - 1 1  
1.02E- 10 

3.66E - 08  

SUMMARY 
Page J 



May 3 ,  1 9 9 5  11 :39  am 

INDIV IDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A 1  1 R a a i o n u c l  i d e s  and P a t h w a y s )  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1 3 3 5  1 7 1 1  2263 1 6 6 1  2384  2502  2039 

N 

W 

N 
NW 
NW 
'NW 

W 
wsw 

sw 
ssw 

S 

6.4E-04 
6 . 8 E - 0 4  
7 . 5 E - 0 4  
1 . 3 E - 0 3  
1 . 4 E - 0 3  
9.OE-04 
5 . 9 E - 0 4  
7 . 2 E - 0 4  
9 . 3 E - 0 4  

J . 5 E - 0 4  
4.8E- 0 4  
5 . 3 E - 0 4  
?. !E-04 
5 . 6 E - 0 4  
6 . 3 E - 0 4  
4 . 1 E - 0 4  
5 . 1 E - 0 4  
8.2E - 0 4  

3.OE-04 4 . 7 E - 0 4  2 . 8 E - 0 4  2 . 6 E - 0 4  
3 . 1 E - 0 4  5.OE-04 2 . 9 E - 0 4  2 . 7 E - 0 4  
3 . 5 E - 0 4  5 . 5 E - 0 4  3 . 3 E - 0 4  3 .OE-04  
S.OE-04 9 . 5 E - 0 4  5 . 6 E - 0 4  5 . 2 E - 0 4  
6 . 2 E - 0 4  1.OE-03 5 . 7 E - 0 4  5 . 3 E - 0 4  
J . 1 E - 0 4  6 . 6 E - 0 4  3 . 8 E - 0 4  3 . 6 E - 0 4  
2 . 8 E - 0 4  4 . 3 E - 0 4  2 . 6 E - 0 4  2 . 4 E - 0 4  
3 . 4 E - 0 4  5 . 3 E - 0 4  3 . 2 E - 0 4  2 . 9 E - 0 4  
7.OE-04 8 . 4 E - 0 4  6 . 8 E - 0 4  6 . 6 E - 0 4  

3 . 5 E - 0 4  
3 . 7 E - 0 4  
4 . 1 E - 0 4  
7.OE-04 
7 . 3 E - 0 4  
4 . 8 E - 0 4  
3 . 2 E - 0 4  
4 .OE-04  
7.5E - 0 4  

S S E  2 . 4 E - 0 3  1 . 7 E - 0 3  l . l E - 0 3  1 . 8 E - 0 3  1.OE-03 9 . 6 E - 0 4  1 . 3 E - 0 3  
SE 2 . 5 E - 0 3  1 . 8 E - 0 3  1 . 2 E - 0 3  1 . 9 E - 0 3  l . l E - 0 3  1 .OE-03  

E S E  2 . 3 E - 0 3  1 . 7 E - 0 3  ! . 1E-03  1.OE-03 9 . 4 E - 0 4  
E 2 . 5 E - 0 3  1 . 8 E - 0 3  1 . 2 E - 0 3  9 . 9 E - 0 4  1 . 4 E - 0 3  

ENE 2 . 5 E - 0 3  1 . 7 E - 0 3  l . l E - 0 3  1 . 8 E - 0 3  9 . 7 E - 0 4  1 . 3 E - 0 3  
N E  1 . 5 E - 0 3  l . l E - 0 3  6 . 9 E - 0 4  l . l E - 0 3  6 . 4 E - 0 4  5 . 9 E - 0 4  8 . 1 E - 0 4  

NNE l . l E - 0 3  7 . 4 E - 0 4  4 . 9 E - 0 4  7 .7E-04  4 . 5 E - 0 4  4 . 2 E - 0 4  5 . 7 E - 0 4  

D i s t a n c e  ( m )  

D i r e c t i o n  1 8 1 5  1209  2102 2173 1 8 8 7  2562  1860 

N 
NNW 

NW 
W N W  

W 
w s w  

SW 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

8 . 4 E - 0 4  
8 . 7 E - 0 4  
5 . 8 E - 0 4  
3.8E - 0 4  
4 . 7 E - 0 4  
8 . D E - 0 4  
1 . 5 E - 0 3  
1 . 7 E - 0 3  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 . 6 E - 0 3  
9 . 7 E - 0 4  
6 . 8 E - 0 4  

7 . 3 E - 0 4  
7 . 8 E - 0 4  
8 . 6 E - 0 4  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 .OE-03  
6 . 7 E - 0 4  
8 . 2 E - 0 4  
9 . 9 E - 0 4  
2.7E - 0 3  
2.9E-03 
2 . 7 E - 0 3  
2 . 9 E - 0 3  
2 . 9 E - 0 3  
1 . 8 E - 0 3  
1 . 2 E - 0 3  

3 . 4 E - 0 4  
3 . 5 E - 0 4  
3 . 9 E - 0 4  
6 . 7 E - 0 4  
7.OE-04 
4 . 6 E - 0 4  
3 . 1 E - 0 4  
3 . 8 E - 0 4  
7 . 4 E - 0 4  
1 . 2 E - 0 3  
1 . 3 E - 0 3  
1 . 2 E - 0 3  
1 . 3 E - 0 3  
1.3E-03 
7 . 8 E - 0 4  
5 . 4 E - 0 4  

3 . 2 E - 0 4  
3.3E - 0 4  
3 . 7 E - 0 4  
6 . 4 E - 0 4  
6 . 6 E - 0 4  
4 . 4 E - 0 4  
2 . 9 E - 0 4  
3 . 6 E - 0 4  
7 .2E-04  
1 . 2 E - 0 3  
1 . 3 E - 0 3  
1 . 2 E - 0 3  

7 . 4 E - 0 4  
5 . 2 E - 0 4  

3.9E - 0 4  
4,  I € - 0 4  
4 . 6 E - 0 4  
7 . 9 E - 0 4  
8.2E - 0 4  
5.4E - 0 4  
3 . 6 E - 0 4  
4 . 4 E - 0 4  
7.8E - 0 4  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 . 4 E - 0 3  
1 . 5 E - 0 3  
1 . 5 E - 0 3  
9 . 2 E -  0 4  
6 .4E-  0 4  

2 . 5 E - 0 4  
2 . 6 E - 0 4  
2.9E - 0 4  
5.OE-04 
5.1E-04 
3 . 4 E - 0 4  
2.3E - 0 4  
2 . 8 E - 0 4  
6 . 5 E - 0 4  
9 . 2 E - 0 4  
9 . 8 E - 0 4  
9 .OE-04  
9 . 6 E - 0 4  
9 . 4 E - 0 4  
5.7E - 0 4  
4 .OE-04  

4.OE-04 

8 .4E  - 0 4  
5 . 6 E - 0 4  
3 . 7 E - 0 4  
4 . 5 E - 0 4  
7 . 9 E - 0 4  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 . 5 E - 0 3  
1 . 6 E - 0 3  
1 . 5 E - 0 3  
9 . 4 E - 0 4  
6 . 5 E - 0 4  



May 3 ,  1995 1 1 : 3 9  a m  

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  ana Pathways)  

SUMMARY 
Page 3 

D i s t a n c e  (rnj 

D i  r e c t i  on 2158 2251 2206 1985 2018 1811 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

3 . 2 E - 0 4  
3 .4E-04 
3.8f- 04 
6 . 5 E - 0 4  
6 . 7 E - 0 4  
4 . 4 E - 0 4  
3.OE-04 
3 . 6 E - 0 4  
7.3E - 04 
1 .2E-03 
1 .3E-03 
1 .2E-03 
1 .2E-03 
1 .2E-03 
7 .5E-04 
5 . 2 E - 0 4  

3.OE-04 
3 .2E-04 
3.5E- 04 
6 . 1 E - 0 4  
5 . 3 E - 0 4  
4 . 2 E - 0 4  
2 . 8 E - 0 4  
3 .4E-04 
7.1E-04 
1 .1E-03 
1 .2E-03 
1 .1E-03 
1 . 2 E - 0 3  
1 .1E-03 
7.OE-04 
4 . 9 E - 0 4  

3 .1E-04 
3.3E- 04 
3.6E- 04 
6 .3E-04 
6 .5E-04,  
4.3E - 04 
2 .9E-04 
3 . 5 E - 0 4  
7 .2E-04 
1 .2E-03 
1.2E-03 
1 .1E-03 
1 .2E-03 
1.2E-03 
7 .2E-04 
5 .1E-04 

3 . 7 E - 0 4  
3 . 8 E - 0 4  
4 . 3 E - 0 4  
7 . 3 E - 0 4  
7 .6E-04 
5 .OE-04 
3 . 3 E - 0 4  
4 . 1 E - 0 4  
7 .6E-04 
1 .4E-03 
1 .4E-03 
1 . 3 E - 0 3  
1 . 4 E - 0 3  
1 . 4 E - 0 3  
8 . 5 E - 0 4  
5 . 9 E - 0 4  

3.6E- 04 
3 .7E-04 
4 . 2 E - 0 4  
7 .2E-04 
7 .4E-04 
4.9E-04 
3 .3E-04 
4.OE-04 
7.6E-04 
1.3E-03 
1.4E-03 
1 .3E-03 
1 .4E-03 
1 .4E-03 
8 . 3 E - 0 4  
5 .8E-04 

4 . 2 E - 0 4  
4 .4E-04 
4 .9E-04 
8 . 4 E - 0 4  
8 . 8 E - 0 4  
5 .8E-04 
3 .8E-04 
4 . 7 E - 0 4  
8.OE-04 
1 . 5 E - 0 3  
1 . 7 E - 0 3  
1 . 5 E - 0 3  
1 .6E-03 
1 . 6 E - 0 3  
9 .7E-04 
6.8E- 04 



May 3 .  1995 1 1 : 3 9  a m  

INDIVIDUAL LIFETIME R I S K  (deaths) 
( A l l  Radionuclides and Pathways) 

SUMMARY 
Page 7 

Distance (in) 

Direction 1335 1711 2263 1 6 6 1  2384 2502 2039 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
N N E  

8.OE-09 5.6E-09 3 .7E-09 5 . 9 E - 0 9  3.4E-09 3 .2E-09 
8 . 5 E - 0 9  5 . 9 E - 0 9  3 .9E-09 6 .2E-09 3 .6E-09 3 . 3 E - 0 9  
9 .5E-09 6 .6E-09 4 . 3 E - 0 9  6 . 9 E - 0 9  4.OE-09 3 . 7 E - 0 9  
1 . 6 E - 0 8  1 . 2 E - 0 8  7 .5E-09 1 . 2 E - 0 8  7.OE-09 6 .5E-09 
1 . 7 E - 0 8  1 . 2 E - 0 8  7 . 8 E - 0 9  1 . 3 E - 0 8  7 .2E-09 6 . 6 E - 0 9  
l . l E - 0 8  7 .9E-09 5 .1E-09 8 . 2 E - 0 9  4 .7E-09 4 . 4 E - 0 9  
7 . 3 E - 0 9  5 .1E-09 3 .4E-09 5 . 4 E - 0 9  3.1E-09 2 .9E-09 
9.OE-09 6 .4E-09 4 . 2 E - 0 9  6 . 6 E - 0 9  3.9E-09 3 . 6 E - 0 9  
1 . 2 E - 0 8  1.OE-08 8 . 8 E - 0 9  l . l E - 0 8  8.5E-09, 8 . 2 E - 0 9  
3.OE-08 2 .1E-08 1 .4E-08 2 . 2 E - 0 8  1 .3E-08 1 . 2 E - 0 8  
3 . 2 E - 0 8  2 .3E-08 1 . 5 E - 0 8  2 . 4 E - 0 8  1.4E-08 1 . 3 E - 0 8  
3.OE-08 2 .1E-08 1 .4E-08 2 . 2 E - 0 8  1 .3E-08 1 . 2 E - 0 8  

3 .2E-08 2 .2E-08 1 . 4 E - 0 8  2 . 3 E - 0 8  1.3E-08 1 . 2 E - 0 8  
1 . 9 E - 0 8  1 .3E-08 8 . 7 E - 0 9  1 . 4 E - 0 8  8.OE-09 7 .4E-09 
1 . 3 E - 0 8  9 .3E-09 6 . 1 E - 0 9  9 .7E-09 5 .6E-09 5 . 2 E - 0 9  

3 . 2 ~ - 0 8  Z . Z E - O ~  I S E - O ~  2.3~-08 I . ~ E - o ~  ~ ~ - 0 8  

4 . 3 E - 0 9  
4 . 5 E - 0 9  
5 .1E-09 
8 . 8 E - 0 9  
9.2E - 0 9  
6.OE-09 
4.OE-09 
4 . 9 E - 0 9  
9 . 4 E - 0 9  
1 . 6 E - 0 8  
1 . 8 E - 0 8  . 

1 . 6 E - 0 8  
1 . 7 E - 0 8  
1 . 7 E - 0 8  
1 .OE-08 
7 .  I E - 0 9  

Distance ( m )  

Direction 1815 1209 2102 2173 1887 2562 1860 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

N E  
N N E  

5 .2E-09 9 . 2 E - 0 9  4 . 1 E - 0 9  3 . 9 E - 0 9  4.9E-09 3 . 1 E - 0 9  
5 .4E-09 9 .8E-09 4 . 3 E - 0 9  4 . 1 E - 0 9  5.1E-09 3 . 2 E - 0 9  
6 . 1 E - 0 9  l . l E - 0 8  4 . 8 E - 0 9  4 .6E-09 5.7E-09 3 . 6 E - 0 9  
l . l E - 0 8  1 .9E-08 8 . 4 E - 0 9  8.OE-09 1.OE-08 6 . 2 E - 0 9  
l . l E - 0 8  2.OE-08 8 . 7 E - 0 9  8 . 3 E - 0 9  1.OE-08 6 . 4 E - 0 9  
7 . 2 E - 0 9  1 . 3 E - 0 8  5 . 7 E - 0 9  5 .5E-09 6 .8E-09 4 . 2 E - 0 9  
4 . 7 E - 0 9  8 .4E-09 3 .8E-09 3 . 6 E - 0 9  4 .4E-09 2 . 8 E - 0 9  
5 . 8 E - 0 9  1.OE-08 4 . 7 E - 0 9  4 . 5 E - 0 9  5.5E-09 3 . 5 E - 0 9  
1.OE-08 1 . 2 E - 0 8  9 . 3 E - 0 9  9 . 1 E - 0 9  9.8E-09 8 . 1 E - 0 9  
2.OE-08 3 .4E-08 1 . 6 E - 0 8  1 .5E-08 1 .8E-08 1 . 2 E - 0 8  
2.l .E-08 3 .7E-08 1 . 7 E - 0 8  1 . 6 E - 0 8  2.OE-08 1 . 2 E - 0 8  
1 . 9 E - 0 8  3 . 4 E - 0 8  1 .5E-08  1 . 5 E - 0 8  1 .8E-08 l . l E - 0 8  
2 . 1 E - 0 8  3 . 7 E - 0 8  1.6E-08 1 . 6 E - 0 8  1 .9E-08 1 . 2 E - 0 8  
2.OE-08 3 .6E-08 1 . 6 E - 0 8  1 .5E-08 1 .9E-08 1 . 2 E - 0 8  
1 . 2 E - 0 8  2 .2E-08 9 . 8 E - 0 9  9 . 3 E - 0 9  1 .2E-08 7 . 1 E - 0 9  
8 . 5 E - 0 9  1 .5E-08 6 . 8 E - 0 9  6 . 5 E - 0 9  8.OE-09 5.OE-09 

5.OE-09 
5 . 2 E - 0 9  
5 . 8 E - 0 9  
1.OE-08 
1 - 1 E - 0 8  
6 .9E-09 
4 .5E-09 
5 . 6 E - 0 9  
9 . 9 E - 0 9  
1 . 9 E - 0 8  
2.OE-08 
! .9E-08 
2.OE-08 
1 . 9 E - 0 8  
1 . 2 E - 0 8  
8 . 2 E - 0 9  
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O i s t a n c e  ( m )  

D i r e c t i o n  2158 2251 2206 1985 2018 1811 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
. E S E  

E 
ENE 

N E  
NNE 

4.OE-09 3 . 7 E - 0 9  3.8E-09 4 .5E-09 4 .4E-09 
4 .2E-09 3 .9E-09 4.OE-09 4 .7E-09 4 . 6 E - 0 9  
4 .7E-09 4 .4E-09 4 .5E-09 5 . 3 E - 0 9  5 . 2 E - 0 9  
8 . 1 E - 0 9  7 .6E-09 7 .8E-09 9 .2E-09 9.OE-09 
8 . 4 E - 0 9  7 . 9 E - 0 9  8 . 1 E - 0 9  9 . 6 E - 0 9  9 . 3 E - 0 9  
5 . 5 E - 0 9  5 . 2 E - 0 9  5 .3E-09 6 . 3 E - 0 9  6 . 1 E - 0 9  
3 . 6 E - 0 9  3 .4E-09 3 .5E-09 4 . 1 E - 0 9  4 .OE-09 
4 .5E-09 4 . 2 E - 0 9  4 . 4 E - 0 9  5 . l E - 0 9  5.OE-09 
9 . 1 E - 0 9  8 .9E-09 9.OE-09 9 .6E-09 9 . 5 E - 0 9  
1 .5E-08 1 .4E-08 1 .5E-08 1 . 7 E - 0 8  1 . 7 E - 0 8  
1 .6E-08 1 .5E-08 1 .6E-08 1 . 8 E - 0 8  1 . 8 E - 0 8  
1 . 5 E - 0 8  1 . 4 E - 0 8  1 . 4 E - 0 8  1 .7E-08 1 . 6 E - 0 8  
1 .6E-08 1 . 5 E - 0 8  1 . 5 E - 0 8  1 .8E-08 1 . 7 E - 0 8  
1 .5E-08 1 .4E-08 1.5E-08 1 .8E-08 1 . 7 E - 0 8  
9 .4E-09 8 .8E-09 9.OE-09 l . l E - 0 8  1.OE-08 
6 . 5 E - 0 9  6 .1E-09 6 .3E-09 7 .4E-09 7 . 2 E - 0 9  

5 .2E-09 
5 .4E-09 
6 . 1 E - 0 9  
1.1E-08 
1 . l E - 0 8  
7 . 2 E - 0 9  
4 . 7 E - 0 9  
5 . 9 E - 0 9  
1 .OE-08 
2.OE-08 
2 . 1 E - 0 8  
1 . 9 E - 0 8  
2 . 1 E - 0 8  
2 .OE-08 
1 . 2 E - 0 8  
8 . 5 E - 0 9  


